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THis great new work presents—for the first time 
in one volume—a complete coverage of the terms 
of science and engineering. Principles are clearly 
explained—methods of calculation are fully described 
with the formulae and units—chemical structures 
and reactions, physical laws and instruments, engi- 
neering design, construction, and operation are 
merely suggestive of its tremendous scope—which 
extends throughout the entire range of technical 
knowledge up to the most recent advances and in- 
ventions. The great number of photographs, dia- 
grams, and charts have been specially prepared and 
selected to show the salient facts most clearly. In- 
numerable tables and summaries make all this in- 
formation easily available for instant reference. 
This vast fund of information has been prepared 
and organized by a plan that insures its usefulness, 
completeness, and accuracy. Each entry is first ex- 
plained in simple, broad terms that are easy to 
understand, and that serve as an illuminating intro- 
duction to the detailed and more advanced informa- 
tion which follows. 


From Fundamentals to 
Latest Advanced Discoveries— 
Principles, Methods, Formu!as—Clear Charts, Diagrams 


FOR the student, the hobbyist, the manual worker, this great 

volume supplies, for the first time, a single, convenient 
source of reference covering all the sciences. The ample 
cross-references make it easy to follow a complete course 
of study on any chosen subject. By this flexible plan of ar- 
rangement, the professional scientist, who wants specific in- 
formation instantly, either in his own field or any related 
field, can find it in a few seconds in its alphabetical place— 
comprehensively treated in the language he works with—the 
language of science. 


The Instant Question-Answerer for Laboratory 
and Shop Workers, Mechanics, 
Home Scientists, Students 


Answers tens of thousands of questions such as: The value of 
radial, rotary gas enginss—How the Diesel Engine operates— 
How air conditioning functions—What is the coming tele- 
vision system—How storage batteries work—How to find your 
position at sea—How to do dead reckoning—How your 
nervous system works—How to recognize every star, planet, 
constellation—How optital instruments are constructed—How 
to work arithmetic, algebra, geometry problems—How bridges 
are constructed—How an airplane beacon system works— 
iow petroleum is cracked to make gasoline—How rayon is 
made—How to survey a piece of land—and thousands more. 





in One Great Book 








10,000 Separate Subjects 


Twelve Big Volumes in One 








The vast wealth of useful information in the Scientific 
Encyclopedia, if published in the ordinary way, would 
fill more than 12 average-size volumes. Here is just a 
brief outline of some of the subjects covered: 


CHEMISTRY: Chemical elements—symbols, atomic number, atomic 
weight, density, hardness, melting point, etc.—common re- 
actions, occurrence in nature, method of production from ores, 
uses in industry. Compounds—full information, including manu- 
facture and use. Organic compounds; industrial products. 
Agricultural chemistry, food chemistry. 

PHYSICS: Mechanics, heat, light, sound, electricity, magnetism, 
X-rays, fully covered; principles and application profusely 
illustrated. 

MATHEMATICS: From fundamentals of arithmetic to algebra, 
geometry, trigonometry, calculus, differential equations, etc. ; 
with special emphasis on their application to science. 
ASTRONOMY: Articles cover the entire subject. Each important 
constellation is shown on a star map so that it can be easily 
located in the sky. Complete information on planets, use of 
telescope, spectrometer, etc. 

ZOOLOGY: The whole story of life from the tiniest single-celled 
organisms up to man himself, including vast numbers of common 
insects, mollusks, worms; birds, fish, reptiles, mammals. 
MEDICINE: Thorough coverage of anatomy, circulatory system, 
nervous system, muscular system, skeletal system, excretory 
systems, etc. Vitamins, hormones. Bacteriology. Diseases— 
symptoms, diagnosis, treatment. Drugs. Latest researches and 
findings. 

MECHANICAL ENGINEERING: Principles of mechanics, machine 
design, engineering parts and instruments. Types and functions 
of bolts, cams, gears, and other fundamentals up to automobiles, 
aeroplanes, locomotives, etc. Steam, gas, gasoline, diesel 
engines. 

CIVIL ENGINEERING: Surveying. Bridges, 
—every subject thoroughly explained. 
ELECTRICAL ENGINEERING: Motors, generators, lighting, radio 
and television—every branch fully covered and clearly illus- 
trated. 


highways, railways 


The foregoing is only a partial list of the countless special sub- 
jects covered. You wil! find hundreds of articles on GEOLOGY, 
BOTANY, NAVIGATION, CHEMICAL ENGINEERING, and, 
in fact, any special branch of science in which you want in- 
formation. 


EXAMINE A COPY FREE 


Ic is difficult in this limited space to give you a com- 
plete adequate idea of the immense amount of ma- 
terial contained in the Scientific Encyclopedia. See 
this volume for yourself, without expense or ob- 
ligation. We will send it to you for free examination. 
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Prepored by Outstanding Authorities 
in Each Field of Science 


The high technical standing of the editors is your 
assurance of the authoritativeness and accuracy of 


every statement. 
subject was in the hands of a single not 


Although the responsibility for each 
scientist, 


the authors and publishers have had the co-operation 
and advice of a large group of well-known authorities. 





CONTRIBUTING EDITORS 
GEOLOGY 


RICHARD M, FIELD, Ph.D 

ASTRONOMY AN NAVIGATION 

WARREN K. GREEN, Ph.t 
Zoovocy 

LINDSEY, Ph.D. 

ag J ane AERONAUTICS 


EN 
FREDERICK T. MOR 
‘MEDICINE 


M.D. 
MATHEMATICS 
Ph.D 
PrenERALOSY 
SMITH, 8.B., A 
S CMEMISTRY 
> D 
PHYSICS 
Ph.D 
BOTANY 
Ph.D 
Massachusetts Lustitute of Tee 


ARTHUR W 


R. S. MUELLER, 


LLOYD L. SMAIL, 


Union ¢ 


EDWARD 8. ¢ 


RALPH 8. STRONG 


LEROY D. WELD 


RnR. M, WHELDEN, 


Among the many 
CONSULTING EDITORS 


ROBERT H. BAKER 
HEMPSTEAD CASTLE, 
Cc. W, CUNNINGHAM, 
HERBERT O. ELFTMAN, 
ERICH HAUSMAN, E.E., 
ADOLF KNOPF, Ph.D. . 
JOHN C. RATHBUN, Ph.D. 
EDGAR P. SLACK, 8.B 

HUGH 8. TAYLOR, D.Se., 
JOHN TURKEVICH, Ph.D 
VOLNEY H. WELLS, Ph.D 


Ph.D... D.Se 
Ph.D Yale 
B.S.. 
Ph.D. 
Se.D. 


College of the City of New 


F.R.S..... 





Princeton Unive 
wherat College 
Denison Unive 
niversity of Virginia 
Columbia Unive 
Lehigh Unive 
allege 
Rose Polytechnic Institut: 


Coe College 


hnologm 


University of Ilinoid 
University 
College of the City of New Yort 

Columbia Université 
- Polytechnic Inst. of Brooklud 
Yale Universita 


Polytechnic Lnatitute of Brookly 

- Princeton Universita 

Princeton Universit 
Williams College 


raity 


rait 


vaity 


veith 


York 








MAIL THIS COUPON 


Send No Money Now Unless You Wish To 


D. VAN NOSTRAND CO., 
250 Fourth Avenue, N. Y. 


Inc. 


Send me Van Nostrand’s SCIENTIFIC ENCYCLO- 


PEDIA, complete in one volume, 1500 


in Sturdy Fabrkoid. Within 10 days I will 


ages, bound 


either 


return it or send you $2.00 as first payment, and $2.00 


monthly for four months thereafter. 


(P.S.M. 


Name 

Address 

City and State 
Reference 


Address 


Please mention Porvutar Science Montuty when writing to advertisers. 


7-43) 











POPULAR SCNINCE 


FOUNDED 1872 


VOL. 143 NO. 1 


Mechanics & Handicraft 
A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 





CONTENTS (+ suty, 1943 


Cover: Painting by George D. Erben 


WN CWS 


Has Precision Bombing Failed? 
Big Leagues Get a New Baseball 
Secret Rocket Weapons 

These Are the Badges of Courage 
“Smoke” Armor 

I Helped Bomb Japan 

A Fighter from the Ground Up 
How U-Boats Hunt Their Prey 
Fighters Need These Clothes 
The Truth About Tobacco 
Airports of Tomorrow 

Ammonia from Water and Air 
Building Guns to Smash the. Axis 
Models Teach Secrets of Flight 


Big Guns Stalk Their Targets................ 


tulemobiles 


What to Do About Clutch Trouble...... 


Useful Auto Hints 
Gus Wilson’s Model Garage 


tome and Warhshof 


Home Dehydration of Foods 
Fun with Kangaroo Golf. 
Add-a-Unit Bookcase of Pine 
Half-Lap Joints and Their Uses 
Efficient Bearing Maintenance 


Dramatic Silhouette Pictures.......... HW 289 
Electrons Within Wire Coils............ HW 296 
Servicing Old Sewing Machines......4w 302 


Improving Your Lab Technique.... 


(Contents continued on page 4) 





BRIG. GEN. ALDEN H. WAITT 
(“Smoke” Armor, page 62) is one of 
the few original World War chemical- 
warfare officers remaining in our Reg- 
ular Army. Now Executive Officer of 
the Chemical Warfare Service, he is a 
frequent contributor to Popular Sci- 
ence Monthly and The Infantry Jour- 
nal. His book “Gas Warfare” is ac- 
cepted as the standard work on its 
subject. 


EDITOR. . © ess eee Charles McLendon 
ASSISTANT EDITOR . . . . Arthur Wakeling 
HOME & WORKSHOP EDITOR. . Harry Walton 
ART EDITOR. . .. +. + Carsten Grande 


EDITORIAL ASSOCIATES: Fred O. Newman, 
news editor; Alden P. Armagnac, B. T. Richards, 
Harry Samuels, Michele de Santis, Don Romero, 
Bernard Wolfe, Jack O’Brine, Mary O'Connor, 
]. Harold Hawkins, Jean Ackermann. 


ART ASSOCIATES. Stewart Rouse, Wayn Smith, 
William Patrick. 


PHOTOGRAPHY: W. W. Morris, Robert F. Smith. 


ee monthly at 353 Fourth Avenue. New York 

by Popular Science Publishing Co., Inc. 
3 odfrey Hammond, President and Treasurer; "R. Cc. 
Wilson, Raymond J. Brown, Vice-Presidents; F. W. 
Briggs. Secretary. Entered as second-class matter 
Dec. 28, 1918, at the Post Office at New York 
under the act of March 3, 1879; additional entry as 
second-class matter at Dayton, Ohio. Entered as 
second-class matter at the Post Office Department 
Canada. Printed in U.S.A. Copyright, 1943, by 
Popular Science Publishing Co., Inc. All rights re 
served in the United States, Great Britain, and in 
all countries participating in the International Copy 
right Convention and the Pan American Copyright 
Convention. Yearly subscriptions to United States 
and its possessions, $2.00: Canada, $2.50: foreign 
countries. excepting Canada. $3.00. Subscribers 
must notify us of change of address four weeks in 
advance of the next publication date. Be sure to 
give both old and new address. 


POPULAR SCIENCE 





SURE AS SHOOTIN. WHEN IT 
COMES 70 SYNTHETIC RUBBER 


8.F. GOODRICH GOT THE 
JUMP ow EVERYBODY / 


“lt was away back in 1940, Bill! 
I know the B. F. Goodrich folks 
were selling tires made with syn- 
thetic rubber then—because I 
bought a set. More than half the 
rubber was synthetic.” That's the 
under-sheriff of Juneau County, 
Wisconsin, talking. Hundreds of 
other car owners and companies 
joined him in helping to get 
America’s synthetic rubber pro- 
gram started. And they did help 
—by proving that tires made with 
synthetic could take it. The 
sheriff's tires went 22,000 miles. 


—_— 


} 


Synthetic rubber keeps ‘em rolling. B. F. 
Goodrich is producing fuel tanks, fuel lines 
for airplanes and jeep tires with synthetic, to 
name a few. That’s why everybody can’t buy 
synthetic tires today. As this synthetic goes into 
wartime action the B. F. Goodrich road test 
of 1940 becomes more important to America. 


= 


A few of the many ccmpanies that bought 
Ameripol tires in 1940 and 1941 
Aetna Life Insurance Co. . . . American Airlines, Inc. . . . 
American Can Co. . . . Baltimore & Ohio Railroad . . . The 
Borden Co. .. . J. |. Case Co. . . . Gulf Oil Corporation . . . 
Geo. A. Hormel & Co. . . . Ingersoll-Rand Co. . . . Kellogg 
Company ... New York Central System .. . New York Tele- 
phone Co. . . . Phillips Petroleum Co. . . . Pet Milk Sales Corp. 


. . » Railway Express Agency . . . Socony- > 
Vacuum Oil Co. ... Standard Brands, Inc... . mm 
Swift & Company . . . Western Union Tele- Navy Si 


graph Co... . and many other important com- 
panies in“communities from coast to cocst. 


Your next new car will probably ride on tires 
made wholly or partially of synthetic rubber. 
That means you'll be going to a tire dealer 
again. So remember who made those tires tested 
under actual driving conditions almost two 
years before the war. If you do, you'll want to 
buy yours from B. F. Goodrich—first in rubber. 
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To men of draft age: 








W High number, low number — eventually 
your number will come up, and you'll be called 
to help out Uncle Sam in the Army. 

But today’s Army is a different one from the 
Army of 1917. Today's Army wants and needs 
specialists —men who are trained for more 
important and better paying jobs than mud 
slogging or spud peeling! 

Thus, the selectee who is a Draftsman, a 
Radio Expert, a Stenographer, a Machinist, a 
Surveyor, an Automotive Technician, an Elec- 
trician, or who has training in some other field, 


stands a far better chance of reaching quickly 


When your number’s called, will you be 
another “Rear Rank Rudy,” drawing the low- 
est base pay — or will you be qualified through 
sound, modern training for the much higher 
“N. C. O.” or “Specialist” pay rates? 

If you've ever thought of getting the train- 
ing you lack—now’s the time! For a few dollars 
a month,*you can study an I, C. S. Course in 
your spare time, at home, and prepare your- 
self — not just for a more important Army job 


— but for success in civil life! 


This coupon will bring you complete infor- 
mation, at no cost or obligation. For thousands 


“non-com” or “Specialist” grades than the man _ of successful men, mailing it has been the most 


without training in any phase of Army work. important act in their lives! Will you invest a 


Where do you fit into this picture? 3c stamp—now—to learn how you can benefit? 


> 
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TAKE MY ADVICE— 


FOR YOUR 3) 
FUTURE ! ~ 


E Air Force officers foresee a 

great future in the sky. Pre- 
pare today for your place in this 
future . . . when you'll fly your 
own plane or make aviation your 
vocation. 

Take aviation subjects at night 
school, study aeronautics at home. 
When peacetime comes see your 
Piper Dealer and learn to fly. He 
can teach you with as little as 
8 hours of dual instruction in a 
Piper Cub. 


Send Today for Your 
“HOW TO FLY” Booklet! 


Prepared by a 
certificated 
flight instructor. 
Clearly expiains 
basic flight rin- 
ciples. Send 10c 
for booklet and 
Piper catalog to 
cover postage- 
handling. Piper 
Aircraft Corpo- 
ration, Dept. 
PS73, Lock 


Haven, Penna. 
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PIPER “2 
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Just getting the wire laid was a tough problem. Keeping it intact in bombings, 
shellings and adverse weather is a twenty-four-hour proposition. .. . Wire repair 
crews are made up of four men. Three stand guard while the other works.” 
(Prom story by Sgt. James W. Hurlbut, Marine Corps Combat Correspondent) 





Telephone Exehange on Guadaleanal 


Marine communications men built along with less here so they can 


it under fire. And it has been kept have more over there. 
i , > “gs £ M . . . 

oo The “Guadalcanal Tel & Telephone lines are life-lines and 

“a on well over a thousand production lines in a war. Thanks 
ee ee for helping to keep the Long Dis- 
That is where some of your tele- tance wires open for vital calls to 
phone material went. It’s fighting war-busy centers. 
on other fronts, too. We're getting 


BELL TELEPHONE 
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CITATION 
FOR VALOR AND PATRIOTISM 


ISSUED TO 


“The Unknown Soldiers of 1943’ 


The Civilian Aircraft Technical Instructor | 


He is the man responsible for our aircraft production. 

1 is his students, the graduates of his classes, that build 

maintain the planes which are smashing the enemy on 

wor fronts of the world. His is an important job — oa 

indous job: training the hundreds of thousands of addi- 

| aircraft workers, mechanics, ond jalists needed 
“KEEP EM FLYING.” You won't find h ryt on 

paid mentioned in dispatches — but he's never- 

becouse he's doing a vital job well and j afticlentty, 


ie ond thousonds like him ore the unknown soldiers of 





INSTRUCTORS NEEDED IMMEDIATELY! 
a instructors, ground school instructors, a 
sheet metal, aircraft instructors—we 
you, te help os carvy an the vital job of traling 
o's. fone Cadets. Write or wire us today for 





d for our free beautifully illustrated 24 page booklet 
ing details of our aviation specialist courses. 
ress Dept. 9. 
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Notice to Subscribers 
In the Armed Forces 


Those who wish to notify us of 
change of address are re- 
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bols appearing on the wrapper 
in which the magazine is re- 
ceived. This will not only fa- 
cilitate prompter mailing, but 
will also assure subscribers who 
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A million tons of rubber 


»». COVNCO JO MASIE 1 


You’p demand action—if you knew that a million tons 
of rubber were going to waste, when it’s vital to our war 
effort. 

And yet the fact is, a million men are “going to waste” 
in low-paid, unskilled jobs—when, with a few months of 
practical, spare-time training, they might be doing more 
important, better paid work in some victory-vital shop 
or factory! 

And America needs trained man-power as much as 
she needs rubber and gasoline! 

You can demand action on this matter, too—by mail- 
ing this coupon today, and learning how quickly a low- 
cost I. C. S. Course can fit you to be a better fighter on 
the business and industrial front! 

Act right now—the world won’t wait for slow-pokes! 


—— 
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0) Boilermaking [ 

D Bridge Engineering { 
{ 
if 





J Plastics O Plumbing ] Structural Drafting 

J Public Works Engineering © Structural Engineering 
Pulp and Paper Making © Surveying and Mapping 

) Highway Engineering Radio, General ©) Telegraphy Telephony 


0 
o 
Electrician © Navigation ) Patternmaking ©) Steam Fitting 
0 
0 
0 
O 


House Planning 0 Radio Operating © Textile Designing 
0) Chemistry (© Coal Mining ) Industrial Metallurgy © Radio Servicing © Toolmaking © Tool Design 
0 Civil Engineering Locomotive Engineer OR. R. Section Foreman 0 Welding, Cas and Electric 
O Concrete Engineering © Machinist ( Inspector OR. R. Signalman OC Refrigeration (] Woolen Manufacturing 
BUSINESS COURSES 
D Accounting CD Aevertising [) College Preparatory OJFirst Year Tollege DC Railway Postal Clerk 
0 Bookkeeping Cy) Commercial D Foremanship DC French O Salesmanship 
OD Business Correspondence O Commercial Illustrating 0) Good English 0) Secretarial 2 Spanish 
C Business Management Cost Accounting 0) High School () Showeard and Sign Lettering 
() Cartooning ) Civil Service OC. P. Accounting 0) Managing Men at Work 0) Traffic Management 
HOME ECONOMICS COURSES 
0 Advanced Dressmaking 0 Home Dressmaking 0 Tea Room and Cafeteria 
CO) Foods and Cookery () Professional Dressmaking and Designing Management, Catenng 





iddress 





. . provecccconresed eee Groccercces Present Position . 
Canadian residents send coupon to International Correspondence Schools Canadian, Limited, Montreal, Canada 
ritish residents send coupon to I. C. 8., 71 Kingeway, London, W. C. 2, England 
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BIG ILLUSTRATED MANUAL MAKES IT EASY TO 


REPLUR ANY 


Clear, Picture, Job Facts on 
Every Car Built Since 1935! 
Nearly 200.000 service and 
repair facts on all hese 
makes: 
American 

Bantam 
Auburn 
Austin 
Buick 
Cadillac 
Chevrolet 
Chryster 
Cord 





Hupmobile 
Lafayette Willys 
60 pages of 
t charts 
tllustrations 
50 of ' tables 
mportant specif 
earances, 1 
including 
aly . 
( learance; 
itch & Brake 


Explains every auto repair 
operation STEP-BY-STEP 
Easy-to-use! Over 1000 pho- 
tographs, diagrams, draw- 
ings, show exact “how to 
do it’ of repairs, adjust- 
ments, replacements iu 
jobs on erery model since 
1935! Detailed, pictured 
instructions on Engines 
Electric, Fuel, Cooling, Lu- 
bricating Systems; Trans- 
missions; -Universals; Front 
Erids; Wheels; Rear Ends, etc. 


150 FACTORY BOOKS IN ONE! 


Imagine a COMPLETE COL- 
LECTION of ALL official 
shop procedure manuals, pre- 
pared by each car manufac- 
turer's own engineers! That's 
what you GET in this book! 
Open the manual to the car 
you want—you'll find every- 
thing to show the right way 
to do the job 


AUTO MECHANICS, INSTRUC- 
TORS AND STUDENTS: 


This is the factory shop 
manual used by the U. S 
Army, trade, technical, and 
vocational schools for train- 
ing auto mechanics 


SEND NO MONEY 


Simply fill out coupon below 
Mail it today and a copy of 
MoToR's up-to-the-minute 
Factory Shop Manual will be 
sent to you at once for 7 
days Free Examination 


MoToR Book Dept., Desk 27,572 Madison Ave., New York, N.Y. 


Rus to * at on 
re lay 
ct 


Name 
Address 
City 
Employer 
SAVE 
J payment 
pay %Se postage and pack 


10 ‘lease menti 


s Factor 


35c SHIPPING CHARGE! Check her 
check or money-order WITH « 
, sts Same 7 
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y Shop M 


sonthiy for 4 mon 
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© if you are enclosing 
oupon We will then 
day return privileg 
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Coming Next Month 


FEAR is nothing to be ashamed of. Everybody 
at times has that sinking feeling in the pit of 
the stomach. It’s what you do about it that 
counts. The Army, faced by the job of condi- 
tioning millions of men for the change from 
peaceful pursuits to the terrors of the battle- 
field, has discovered some interesting facts 
about fear and the way to control it. 


PAINTING BIRDS from life is a fascinating 
art, whether you are a professional or an ama- 
teur. George M. Sutton, whose life portraits of 
American wild birds are prized by outdoorsmen 
and scientific naturalists alike, gives a step-by- 
step description of his working methods, from 
the sketching of the elusive model in the field 
to the making of the finished painting. 


SHAPERS—small planing machines that de- 
liver a short, forward cutting stroke—are find- 
ing increasing use in factories and shops. For 
the benefit of readers who want to master this 
handy machine, or are curious as to how it 
works, we publish a series of photographs from 
a film produced by the U. S. Office of Educa- 
tion for training of machine-tool operators. 


FIGHTER PLANES engage in the fastest, 
deadliest form of combat known to man. Yet, 
even here, teamwork and tactics are the price 
of survival. Catch-as-catch-can dogfights be 
tween lone-wolf flyers belong in the movies. 
Drawings show how fighter formations maneuv- 
er to meet changing conditions in split-second 
combats miles above the earth. 


WHAT ABOUT AIRCRAFT CARRIERS? 
The flat-tops got their baptism of fire in the 
present war. Previously untried in actual com- 
bat, they found themselves doing things for 
which they had never been intended. What has 
the war taught us about this highly specialized 
type of naval vessel? How will the lessons of 
battle affect their future design and use? Alden 
P. Armagnac gives the answers in an authorita- 
tive article. 


SUMMER IS HERE! You can dodge a lot of 
the heat—and the humidity, too—if you will 
take a little trouble to give air circulation a 
chance in your home. J. Harold Hawkins, au- 
thor of “Your House,” makes practical sug- 
gestions for the job. You don’t have to be an 
air-conditioning engineer to carry them out, 
either. 


POPULAR SCIENCE 
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DIO lechnician 


SMITH, President 
National nadie’ institute—Established 28 Years 


Broadcasting Stations employ N.R.1I trained 
Kadio Technicians as operators, installation, 
maintenance men and In other capacities and 


pay well, 


Set Servicing pays 
many N.R.1L trained 
Radio Technicians $50 
a week, Many others 
hold their regular jobs 
and make $5 to $10 
extra a week fixing 
Radios in spare time. 


Vital Radio Jobs Like These 
Go To Men I Trained 


“For several years IT have been in business 
for myself making around $200 a month. Busi- 
ness has steadily increased. I have N.BLI 
to thank for my start in this fleld.”’ ARLIE 
J. FROEHNER 


“IT cannot divulge any information as to my 
type of work, but I can say that N.R.L. train- 
ing is certainly coming in mighty handy these 

LIEU tw ANT RICHARD W, AN- 
DE KSON, U. Army Signal Corps 


“Before T caiatinal your lessons, T obtained 
my Radio Operator's license and immediately 
joined Station WMPC where at = now Chief 
Operator.”" HOLLIS F. HA 


“‘I am Inspector on Aircraft wi Equipment 
for t S. Signal Corps under supervision of 
War Department, Enjoy doing my bit in these 

ar times and appreciate my N.R.L. training.”’ 
VERNIS E, CHARLTON 


cuave a job as Associate Inspector of Signal 

orps equipment. I'm very proud of the chance 
the Government has given me, thanks to my 
N.B.1, training.”” E, C. PRESTAGE 


“‘A few months back T was appointed Civilian 
Radio Inspector for the United States Navy— 
a position witha splendid future. Again, thanks 

ito N.K.1. training!"" ROBERT K, FORD 


JULY, 1943 Pl 
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I Train Beginners at Home for Good 
Spare Time and Full Time Radio Jobs 


More Now Make $30 $40 $50 
a Week than Ever Before 


Here’s your chance to get a good 
job in a busy wartime field with a 
bright peacetime future! There is 
a real shortage today of trained 
Radio Technicians and Operators. 
8o mail the Coupon for my FREE 
64-page, illustrated book, ‘‘WIN 
RICH REWARDS IN RADIO.” It 
describes many fascinating types 
of Radio jobs; tells how you can 
train for them at home in spare 
time! 


Jobs Like These Go To 
Many Men I Train 


There's p Moa & sant Mn- 
dio Technicians and Operators 


ting Stations, Aviation and 

Ship Radio and other 

communications branches are scram- 

bling for Operators and Technicians to 
replace men who are leaving. You may 

never see a time ted inthis it will be be 


and other Radio develop- 
ments will open after the war! This is 
the sort of opportunity you shouldn’t 


pass uD 
Many Beginners Soon Make 
ochre pases eaopreeatiraa 


tra within a few. mon 


FREE jow'ro mane coo 


3. €. SMITH, President, ows. 3GP3 


National Radio Institut: 





Extra Pay In 

Army, Navy, Too 

Men likely to go into |.- 

military service, sol- 

diers, sailors, marines, 
should mail the Coupon Now! Learn- 
ing Radio helps Service men get extra 
rank, extra prestige, more interesting 
duties, much higher pay. Also prepares 
tor good Radio jobs after service ends. 
Over 1,700 Service men now enrolled. 











after enrolling, The N.R.I. Course isn’t 
tae, of the pre ed to take advan- 
a yey Ay 


ected d 
ine t pike 38°76 28 years developed, teaching 
& eens School Helps You 

Toward the 


Rich Rewards in Radio 


Throughout your training, the staff 
and fey ey of the world’s largest 
Priva me study institution devoted 
patted ,- training men for Radio will 
be squarely behind as N.R.I. has 
stuck to the one job 


Find Out What N. R. f. 
Can Do for You 
MAIL THE COUPON NOW for my 
FREE 64-page book. It tells how N.R. 
trains you at home; shows you letters 
and phi of men I trained; 


1 J. EB. President, 
pt. a National Radio Institute, 
Washington, D. Cc. 

TRAINING MEN FOR VITAL RADIO JOBS 


NDREDS 
MONEY 


DB. c. 





Mail me FREE without obligation, 
“Win Rich Rewards in Radio.” 
Write plainly.) 

NAME 


ADDRESS 


CITY 


your 64-page 
(No salesman will call. 
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DO PAST PERSONALITIES 
INFLUENCE OUR LIVES ? 


Is THERE a congregation of the great minds 
that once dwelt upon earth? Does their in- 
telligence linger on to inspire those who remain 
—like the scent of flowers removed? 

Has there ever flashed into your consciousness 
an amazingly clear plan or purpose—accompanied 
by a strange, inaudible command to act upon it? 
Have you, like many others, found success in 
obeying such impulses—and failure, if you scoffed 
and disregarded them? Do such experiences in- 
dicate that, like a musical note, we each have 
our harmonic—some guiding past intelligence— 
with which our personal consciousness is attuned? 


There has ever persisted the doctrine that the 
eminent characters who have departed are Cos- 
mically ordained to perpetuate their work and 
aims through new, living personalities in each 
age. Perhaps you, too, have observed an inex- 
plicable similarity between your ideals and in- 
clinations and those of a prominent personage of 
some other century or time. 


Accept This G42 Book 


This is not a religious problem. It is not one 
concerned with spiritualistic phenomena. It is a 
fascinating consideration of the survival of human 
consciousness after death, and how intelligences 

may shape the destiny of mankind. Every 
liberal philosopher and scientist has at 
one time or another been challenged by 
the reality of these irrefutable experi- 
ences. The Rosicrucians, the oldest exist- 
ing fraternity devoted to the study of 
mysticism and metaphysics, invite you to 
investigate this fascinating subject. Write 
today for the free book entitled “The 
Mastery of Life.” It is simply and force- 
fully written. It is an open portal to a 
satisfactory explanation of these and other 
mysteries of life. Be not content 

just to live. Know what influ- 

ences your life, and find joy 

and confidence in_ intelligent 

Pea and masterful living. 


Address: Scribe X. E. X. 


The ROSICRUCIANS 


(AMORC) 
Rosicrucian Park, San Jose, California, U.S. A. 
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Actual 
photo of 
the mon 
who holds 
the title, 
**The 
World's 
Most 
Perfectly 
Developed 
Man.’ 


America’s Greatest 
“Builder of Men’ 


Among all the physi 


In every part of the 
country Chartes At- 
tas is recognized as 


Almost two million 
men have written to 
him Thousands up 
thousands have 
their physical 
velopment intohis 
able hands! 


And now that the 
call is for men 
capable helping 
America meet and 
conquer any nation 
al emergency. many 
thousands of others 

already 


Atlas to build the 
kind of men Amert- 
ca vitally needs. 





ine reased 2 in.''—G. M., Ohio 





Here’s PROOF 
Right Here! 


‘Result comes so fast t 
method that it seems 
s magician put 
»ounds of solid muscle 
rere you want them! 
= L., Missouri 
py a million dollars 
4” norma) chest 


L. A. S., Hlinois 


My doctor thinks your 
vurse is fine Have put two 
nehes on my ean nd ly 

h on my 1e8« 
<8. t., Oregon 

My muscles are uistag out 
di feel like a new man. My 
« - measures 38 in an in 

f 5 in and my neck 


‘*Your book opened my eyes 
114” gain on my pee 

and 1” more on my ches 
—J. F., Penna. 








and Il prove 
‘cam make you 


o Nk MAN 


"'M “trading-in” old bodies for new! 


I'm taking men 


who know that the condition of their arms, shoulders, 
chests and legs—their strength, “wind,” and endurance— 


is not 100% 


I don’t care how old or young 
you are, or how ashamed of your 
present physical condition you 
may be. If you can simply raise 
your arm and flex it I can ad 
SOLID MUSCLE to your biceps— 
yes, on each arm—in double-quick 
time! I can broaden your shoul- 
ders, strengthen your back, devel- 
op your whole muscular system 
INSIDE and OUTSIDE! I can add 
inches to your chest, give you a 
viselike grip, make those legs of 
yours lithe and powerful. I can 
shoot new strength into your old 
backbone, exercise those inner 
organs, help you cram your body 
so full of pep. vigor and red- 
blooded vitality that 
feel there's even ‘‘standing room"’ 
left for weakness and that lazy 
feeling! Before I get through with 
you I'll have your whole frame 
““measured”’ to a nice, new, beau- 
tiful suit of muscle! 

Here’s What Only 15 Min- 
utes a Day Can Do For You 

Are you ALL MAN—tough- 
muscled, on your toes every min- 
ute, with all the up-and-at-’em 
that can lick your weight in wild- 
cats? Or do you need the help I 
can give you—the help that has 


And I'm making NEW MEN of them. 


already worked such wonders for 
other fellows, everywhere? 


| Was a 97-ib. Weakling 


All the world knows I was 
ONCE a skinny, scrawny 97-pound 
weakling. An NOW it knows that 

won the title, ‘The World's 
Most Perfectly Developed Man.’ 
Against all comers! How did I do 
it? How do I work miracles in the 
bodies of other men in only 15 
minutes a_ day? e answer is 
“Dynamic Tension,” the amazin 
methed I discovered and whic 
changed me from a 97-pound 
weakling into the champion you 
see here! 

In just 15 minutes a day, right 
in the privacy of your own home, 
I'm ready to prove that “Dynamic 
Tension can lay a new outfit of 
solid muscle over every inch of 
your body. Let me put new, 
=n power into your arms 
and shoulders—give you an armor- 
shield of stomach muscle that 
laughs at punches—strengthen 
your legs into real columns of 
surging stamina. If lack of exer- 
cise or wrong living has weak- 
ened you inside, I'll get after 
that condition, too, and show 
you how it feels to LIVE! 


FR . t This Famous Book that Tells You How to Get 
aBody that Men Respect and Women Admire 


Almost two million men have sent for and read my book 


“Everlasting Health and Strength.”’ 
“Dynamic Tension’’ can do. And 


It tells you exactly what 
it's packed with pictures that 


SHOW you what it does. Results it has produced for other men 
RESULTS I want to prove it can get for YOU! If you are satisfied 


to take a back seat and be pushed around b 


other fellows week-in, 


week-out, you don't want this book. But if you want to learn how 
you can actually become a NEW MAN, right in the privacy of your 
own home and in only 15 minutes a day, then man!—get this 
coupon into the mail to me as fast os. iv can get to the 


etterbox! CHARLES ATLAS, Dept ™ = 


New York City 


East 23rd St., 


MAIL THIS COUPON NOW 


oe 


115 East 23rd St., New York City 


CHARLES ATLAS, Dept. 17, | 


I want the proof that your system of Dynamic 
Tension’ will help make a New Man of me—give 
me a healthy, husky body and big muscular develop- 


ment Send me your free book 


und =Strength.’’ 


Check here 
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P. S. M. Canteens Go Over 
the Top Down Under 


As presipent of the Long Beach Home- 
crafters, of California, I think you might be 
interested in the following excerpt from a 
letter I recently received from Australia. 
“We would like to 
thank you and your 
Homecrafters for 
the excellent plans 
showing how to 
build canteen equip- 
ment which were 
published in Popvu- 
LAR Science MontuH- 
LY for December, 
1942. We also wish 
to” thank your 
splendid men and 
women, stationed 
here, for their time- 
We are sincerely grateful and try to 
make them feel at home among us. You can 
tell any American mother, father, sister, or 
brother that we are doing our best for the 
young men and women they have sent us. 
We treat them as our own children, inviting 
them to our suburban homes. Many of them 
have been taken into the Australian bush and 
‘they have seen your canteen equipment dupli- 
cated over and over again. They recognize it 
as an idea from the States and seem to enjoy 
food more when it is served from this equip- 
ment.”—C. H. H., Long Beach, Calif. 


This Is Why Editors 
Get Gray 


I RECENTLY received my April copy of P.S. M., 
and found it very interesting. As I have been 
an electrical worker since 1929 I was natural- 
ly interested in the article “Battle of the 
Kilowatts.” On page 109, however, what you 
describe as transformers look to me much 
more like oil circuit breakers. Am I right or 
wrong ?7—W. K. B., Clinton, Mass. 


NICE BABy! 


ly help 


You're right, W. K. B., and we’re both sorry 
and glad about it. Sorry that we made the 
error, and glad to be reminded that we have 
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a critical and well-informed audience. Many 
thanks to you—and to our other readers who 
were sufficiently interested to write and call 
the mistake to our attention.—Ed. 


“Murder!” He Says. Is This the 
Language of Science? 


I ree. like killing A. H. W., of Phoenix, 
Ariz., who wrote about piping air down from 
Pikes Peak for use in balloons, and also 
B. J. L., of Cleveland Heights, Ohio, who sug- 
gests compressing helium in tanks to make 
them lighter for air transportation. I also 
think the P.S.M. editor who allowed these 
letters to be published should be shot. These 
ideas are just too ridiculous, even if they are 
only “brainstorm entries.” I have been read- 
ing P.S.M. for years and I enjoy it very 
much indeed.—A. J. G., New York, N. Y. 


In Ohio the Problem 
Was Tougher 


I am writing in connection with the problem 
which R. S., of Akron, Ohio, had in your May 
issue. A man cashes a check for “X” dollars 
and “Y” cents at a bank. By mistake the 
teller gives him “Y” dollars and “X” cents. 
Without counting the money, the man goes 
to a hat store and buys and pays for a $3.50 
hat. He then finds he has twice the amount 
of money that the check was originally 
drawn for. Question: what was the amount 
of the check? The answer is $14.32. But R. S. 
should have made it clear that the man knew 
where he could buy a hat without paying 
state sales tax—-which, on this particular 
purchase, would have amounted to 11 cents, 
and which had me scratching my head a 
good deal longer than I needed to in order 
to solve the problem.—S. B., Cleveland, Ohio. 


The Sergeants Are Good 
—But Not That Good 


IN THE article “Army Gets High-Speed Film 
Processer” we note your statement that the 
processer develops 
900 feet of film per 
minute. We believe 
this should be 900 
feet per hour. We 
have worked this 
type of machine for 
well over a year, 
and the fastest de- 
veloping we have 
been able to do is 
825 feet an hour.— 
Sgts. I B. L and 
J. A. J., Army Air : 
Forces, Eglin Field, Fila. 


HEY, THIS 15 FILM, 
NOT RED TAPE! 


“Hour” instead of “minute” is correct. 
We’re sorry if we appeared to be rushing 
things.—Ed. 


POPULAR SCIENCE 





The light in a pilot’s eyes 


“ee something about a perfectly 
performing aircraft engine that makes 
a pilot’s eyes shine. Unconsciously he is 
probably reflecting the confidence he 
places in it. 

He undoubtedly does not think of its 
marvelously ingenious construction, the 
vital roles played by hundreds of pre- 
cision parts each with its own specific 
job to do. No, to him it’s one single me- 
chanical marvel, with a distinct person- 
ality, which he has learned to know and 
respect because he has found it depend- 
able in situations involving life or death. 
The Champion Spark Plugs we manufac- 
ture for use in aircraft engines of every 
size are built with this in mind. Ours is 
just one component with one vital job 
to do in any engine it goes into. But it is 
a vital product—vital because it must not 
fail. We never want that light in a pilot's 
eyes which bespeaks his silent trust in us 
to be suddenly extinguished by the bitter 
disillusionment which failure of our prod- 
uct would mean. 

That’s the kind of responsibility we 
honestly feel for every Champion Spark 
Plug made by us—that is the trust we 
have undertaken and will not fail to meet. 





CHAMPIO 
KEEP 'EM FLYING—BUY WAR BONDS AND STAMPS SPARK PLUGS 
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GIVE YOUR CAR THIS 


BEAUTY 
TREATMENT 


grime oe 


: ) Jong-lastin 
ee” 


PRESERVE FINISH WITH 


MOBILWAX 5 
sa 


ALSO USE MOBILGLOSS 
AND MOBILWAX ON 
FURNITURE AND WOODWORK 


Buy where you buy 
Mobiloil or Mobilgas 


MOBIL 
Ta Ye 


Mobiigioss + Mobil Stop-Leak + Mobil Radiator Flush 
Mobil Hydrotone + Mobil Handy Oi! - Mobil Upperiube 
Mobil Window Spray - Mobilwax +> Mobil Spot Remover 


BY SOCONY-VACUUM 


Please mention Poputar Science MONTHLY when writing to advertisers. 


Hawaii Speaks 
—On V-Mail 


I wou.tp like to borrow few space in 
“Readers Say” de- 
partment. It written 
in local papers that 
the V-mail is good to 
write home asking 
for money or other 
quick-needed item, 
but darn that V-mail 
its either too faint or 
too small of a letter, 
for a morale builder 
its no good to receive 
such a short and 
smali letter, they 
rather receive a long 
letter from the friends and loved ones from 
home. Aloha.—P. M., Olaa, Hawaii. 


THERE (5 V-MA)L AND 
V-MAL ! 


Bed-Time Thoughts or the Earth’s 
Rotation Might Explain It 


I nave from time to time read various let- 


| ters in “Readers Say” purporting to explain 


why it is that a dog makes several turns be- 
fore lying down. Some say it is due to an 
instinct that goes all the way back to pre- 
historic times when animals of this size found 
it advisable, before lying down, to look 
around to see that no enemies were near 
Others say that a dog makes these turns in 
order to “pat his bed.” I think I have a 
better explanation. After a busy day of 
chasing autos, barking at the postman, tree- 
ing cats, and doing other helpful chores 


| around the house, a dog prepares for his 


hard-earned rest with the thought, “Well, 
one good turn deserves another.”—M. C. B., 
Bronx, N. Y. 


IN CONNECTION with this discussion of why 
a dog makes several turns before lying down, 
I have noticed that my dog always turns 
counterclockwise. My theory is that the 


| earth's rotation is responsible, as all whirl- 


pools and revolving currents of air have a 
tendency to spin in this direction. If you 


| don’t believe it, watch the water leave the 
| bath tub next Saturday night—P. W. M., 
| Whitinsville, Mass. 
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This new “Double-V” savings 
plan is made to order for you! 





You're making more money today 
than ever before. Five years from 
now you may be doing still better . . . 
or making a lot less. Who can tell? 

Of course you'd like to save up 
now to take care of whatever the 
future may bring. But what's the 
best way to do it? 

You know that life insurance 
would do it—but you don’t want to 
commit yourself to big life insurance 
premiums you might not be able to 
keep up five years from now. 

Union Central's new “Double-V” 
plan is the answer to your problem. 
Built to fit 1943, it will take care of 
the future too! 

If you are 35 for instance, and can 


set aside only 53¢ a day, you can own 
a $5,000.00 unit of the “Double-V” 
plan. Immediately you'll be in- 
sured for $5,000.00—and look what 
you'll have five years from now! 


FIVE CHOICES FOR YOU 
AFTER FIVE YEARS! 


1. A 40% slash in premium rate if you 
choose to have on ordinary life policy. 
From then on you pay much less than 
you'd be paying for an ordinary life 
policy bought now! Or, 

2. A paid-up policy of $1300.00, good 
for the rest of your life, with no more 
premiums to pay at all! Or, 


3. Extended insurance until you’re 53 
years old, for the full $5,000.00 ,.. 


Copr. 1943 by 
The Umon Central Life 
Insurance Company 


without payment of another cent! Or, 


4. A $5,000.00 paid-up policy if you 
continue your savings of fifty-three 
cents a day for thirteen more years! 
Or, 

5. A retirement fund of $5,000.00 
plus accumulated dividends, if you 
continue your savings of 53¢ a day 
until you're 61 years old. 

This timely plan is guaranteed by 
The Union Central Life Insurance Com- 
pany of Cincinnati, Ohio—a 76-year- 
old firm with over $450,000,000 in 
assets. How this remarkable “Double- 
Vv" plan would work out in your case 
depends on your age and the amount 
you can save. For specific figures, 
send the coupon today. No obliga- 
tion whatever. 


= 


THE UNION CENTRAL LIFE INSURANCE COMPANY —- CINCINNATI, OHIO 


Month 


Day 


i ee ee ee ee 


eae eee 


Please send complete details on “Double-V™ for me. I was born 





1 dd ress 


State 


Please mention PoruLtar Screnck MONTHLY when writing to advertisers. 
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NOW IT’S EASY TO LEARN 
ESSENTIALS OF 


SHOPWORK 


FOR WARTIME JOBS 


New Book Based on War Dept. 
Technical and Field Manuals 
Gives You Quick, Thorough 
Knowledge Needed NOW by 
Army Technicians, War Plants! 


IS book contains the facts, 
short-cuts needed by practi- 
cal men now. No frills or extras. 
Streamlined to help fit men 
quickly into Army aircraft con- 
struction work, ground forces, 
ship's carpenter, services of 
supply, engineers, etc.; war 
plant jobs; post-war future as 
a@ skilled mechanic. Core and 
ute of woodworking and ma- 
chine tools pictured. Wire 
splicing, rope splicing clearly 
diggrommed. Handy, finger- 
tip knowledge for every Amer- 
ican who likes to use his hands. 


SEND NO MONEY. Merely write 
leffer or postcard asking for “Fun- 
da@mentais of Shopwork.” Give 
pasimen only $1.75 plus few 
cents postage. If not delighted with 
beeok, return itin 5 days for refund. 
Wilte now to Dept. PS-7. 


THE JOHN C. WINSTON CO. 
1010 Winston Bidg., Phila., Pa. 


= 








Partial Contents 


Use, care, sharpening 
of tools: edge, bor- 
ing, driving, hold- 
ing, planing, cut- 
ting tools; machine 
tools 


Use of measuring tools: 
coliper, micrometer, 
goges 

Woodworking tech- 
niques: joints, cuts, 
finishing, etc. 

Metalworking tools 
ond techniques: use 
of lay-out tools, 

~ drills, files, power 
tools; soldering, 
riveting, etc. 

Wiring, wire splicing; 
ropes, knots, splices; 
use of blocks, pulleys 


Over 250 
ilustrations 








anay TeTTLe 


in PLASTICS 


Majestic New 
Industry Unfolded 
The whole story now revealed by 
noted authority describes many fas- 
cinating and amazing experiments 
in Plastics—tells of great opportun- 
ities “Now & Future.” Defense workers, farmers, execu- 
tives, and men with their eyes to the future will want this 
wealth of new money-making inspiration and information 
SEND NO MONEY 
Simply mail name and address and pay postman $2.00 plus 
mail c.o.d. and postage charge upon delivery. (25c¢ extra in 
Canada) Return in ten days for refund if not fully satisfied 
Simply write “Send Lougee’s book on trial,” giving your 
name and address. Mail it today! You'll be glad you did it! 


PLASTICS INSTITUTE 


221 NO. LA SALLE ST. DEPT. 5-7 « CHICAGO, ILLINOIS 


Lan Sctence Monty 


when wi 


Four-Minute Brain Teaser 
Said To Be Soft 


Here is a “quickie” in the brain-teaser de- 
partment. A boy has an equal number of 
brothers and sisters, 
while his sister has 
1% times as many 
brothers as she has 
sisters. How many 
sons and daughters 
are there in the 
family? This is so 
easy that if you 
can't figure it out 
inside of four min- 
utes, you should 
count your at- 
tempts to solve it 
a failure—even if 
you puzzle it out 
York, N. 


FOUR MINUTES 
OR THIS! 


eventually.—E. 


An Excellent Poem 
—But Who Wrote It? 


IN THE article on how the U. S. triins its 
aerial gunners to be “Flying Sharpshooters,” 
in your April issue, there appears on page 118 
a poem titled “A Gunner's Vow.” You may be 
interested to learn that*this was written by a 
gunner in the Royal Canadian Air Force and 
was printed in our camp paper for August 7, 
of last year. The poem was given to us by 
a flight lieutenant who in turn received it 
from the author, Unfortunately, however, we 
used only the author's initials in publishing 
the poem, and then destroyed the original 
copy. His initials are G. H. H. We thought 
you might be interested tc have even this 
meager information.—Group Captain A. R., 
Royal Canadian Air Force, Commanding 
No. 5 “M” Depot, Lachine, Quebec, Canada. 


I nave noticed in your April issue that the 
poem “A Gunner's Vow” is said to be by an 
unknown author. The author is Pvt. Bernard 
Baker, of Limestone, N. Y. I am calling this 
to your attention because it is a good poem, 
and if it is worth printing at all I feel sure 
the author should get credit for it—Mrs. 
L. D. F., Limestone, N. Y. 
the 


UNTuU little more, 


is still anonymous.—Ed,. 


things clear up a 


poem 
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7-DAY FREE TRIAL -SEND 


PARTIAL LIST OF CONTENTS 


MACHINE TOOLS COMPLETELY 
DESCRIBED AND FULLY 
DEMONSTRATED. 

MEASUREMENTS AND GAGES. 

DRILL PRESS OPERATIONS 

LATHE OPERATIONS. 

MILLING MACHINES—ALL TYPES. 

SHAPER AND PLANER SET-UP & 


PLAIN AND UNIVERSAL 
GRINDERS. 

St varneey READING & 
DRA nc. 


EXPERT MECHANIC — WHAT HE 
wna | INDUSTRY EXPECTS OF 


Ow TO LAY OUT HOLES FOR 
ORILLING. 
SHOP PROJECTS—LAYOUT 
ee & BORING TAPER 
LATHE CUTTING TOOLS AND 
GRINDING. 
—- CUTTING ON A LATHE. 


DRILL JIGS, SPEEDS AND FEEDS. 
PRODUCTION MILLING—FIXTURE 


SIGN. 
ores AND OPEN-SIDE 
VERNIER CALIPER AND DEPTH 
GAGES. 
AMERICAN STANDARD MACHINE 
TAPE 


CHAMPERING, GROOVING, 
KNURL 

EXAMPLE rs _fuTncenarenc 
PROJECTIO 

SHOP TERMS “ ABBREVIATIONS. 

BLUEPRINT LETTERING; THREAD 
SYMBOL 

LATHE CUTTING SPEEDS. 

ea WHEEL RECOMMEN- 

MACHINING V-BLOCK FROM 
SQUARES. 


suapine A CYLINDER HEAD. 

ORILL vnevess> AND oerees. 

NOTATIONS MACHINE 
OPERATIONS. 


Hundreds of other vital 
subjects included. 


DELUXE LIBRARY BINDING 


These Volumes will make 
wonderful sanuee to your li- 
brary Course 

graphed on fine offse 

with heavy cloth library - 
ing Not available from any 
other source 


OFFERED EXCLUSIVELY BY 


NATIONAL SCHOOLS 


Estoblished 1903 
4000 $0. FIGUEROA STREET 
LOS ANGELES, CALIFORNIA 
Oldest Trade Scheel in the West 


NO MONEY 


- quick, easy way to get 
MACHIN 


IST reainine 














MACHINE SHOP 
TRAINING COURSE 


FOR BEGINNERS & EXPERTS — 


Here's big news for you who want to know 
machine shop practice. Now, for the first 
time, the world of machinery ‘is concentrat- 
ed into a complete 3-Volume Course. It is 
vitally essential for everyone who wants to 
know Machine Shop work: war workers 
trainees, men and women; beginners, ex- 
perts, and those who want to get into this 
fascinating field. Every step, every assign- 
ment, is “hase ‘d upon practical methods 
tested and re-tested for quick learning 


HUNDREDS OF EASY-TO-UNDERSTAND 
DRAWINGS — DIAGRAMS—BLUE PRINTS 


These volumes are profuse with illustra- 
tions, diagrams, charts, valuable tables, 


RIGHT OUT OF NATIONAL SHOPS 


Instructors in the famous National Schools 
ne Shops in Los Angeles have developed 
ylume Course. National Schools has 
~~ students for 38 years. It is the 

school in t West and has 

——~ By for giving complete, thorough 
m4. training. These 3 
Volumes bring the training to 


FOR YOUR PROMPTNESS 


at once 


22.00 a 


WAR WORKERS & TRAINEES 


and an unlimited number of practical assign- 
ments, easy to follow and understand, re- 
gardiess of your previous work. All phases 
of modern machine shop work are covered. 
These are not ordinary text books, but 
genuine training guides that progressively 
lead you upward, giving you complete experi- 
ence in fundamentals of machine work 


FASCINATING INSTRUCTION ASSIGNMENTS 


The assignments parallel the proved methods that have 
been used so successfully in the National Schools 
training shops for many years. Each assignment is 
illustrations. perspective drawings 

As you progress from one 

the training becomes more 

z learn the functions and use of 

all types of tools and machines found in most shops 


MAIL COUPON TODAY 


Unfreeze your present pay. Train 
to upgrade your present job. Start 
training at home by acquiring this 
proved, 3-Volume Course. The 
coupon below is your success 
ticket on the Better Pay Route. 
Without obligation, you can be 
the judge as to how effectively 
this training can help you. Mail 
the Coupon at once! 


DAY TRIAL EXAMINATION 


t Paste 
Penny Postcard 


NATIONAL SCHOOLS, . F 

4000 S. Figueroa St., Los Angeles, Calif. 
Yes, 
you, me 

SHOP 
ceiving the 
Promptness > 
owe 


obligating payeekt hip to 

your big 3-VOLU ME. "MODERN: MAC INE 

TRAINING COURSE. Within 7 days after re- 

Course (and morvelens Bonus Gift for 
mu 


without 


e return the 
or if satisfied, I'll 
until a total 


vou nothing: 


month A 8125.50 is paid 


(final payment. $3.50 


Extra incentive for you ail 
coupon and we will a. 
valuat - i” achinist's diction- 
ary xiliary drafting les.- 
sons and 2 shop mathematics 
texts. 


NAME 
ADDRESS 
CITY 
OCCUPATION 


SAVE 10% 


You may deduct $1.25 if you 
enclose cash ($11.25) with 
this Coupon Same return 
as and refund guaran- 
eed. 


Please mention Porputar Science MONTHLY when writing to advertisers. 
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TODAY THERE ARE 
ONLY 3 WAYS 
YOU CAN WIN! 


IGHT now the 
against you . 

beat the forces which are re- 

making the world unless you 

know how to employ three sub 

tle. yet simple secrets, through 

which you can control circum- 

stances instead of being mas 

tered by them. I'll give you 

PROOF in 15 minutes that you 

can have the power to control 

yourself and others—instantly 

control new situations and turn 

reverses to your advantage. 

, Send today for your free copy 

‘THERE ARE ONLY 

WAYS YOU CAN 


odds are 
you can't 


James Maratta 
Counselor in Human Relations 
Rockville Contre, N. ¥ 





What Will Happen to You 
in the Next Six Months? 


Never in your life have so many 
apparently uncontrollable forces 
been at work to destroy the posi- 
tion you have attained or to sud- 
denly place greater responsibility 
upon your shoulders Millions 
dislocated by world events will 
never again rise unless they util- 
ze three scientific, proved meth- 
ods revealed in my booklet 
THERE ARE ONLY THREE 
WAYS YOU CAN WIN.” The next 
six months can be the most im- 
portant months in your entire 
ife 


Quietly Command What You Want— 
AND GET IT! 


ting world forces that will tear wou down if you let 
rise more rapidly than ever before, if_you 

For I have shown thousands of men 4 
circumstance by em 
how to mould 


What do you want 
NOW? 


r better pe nition? 


7; PESE>EEEEEEO> 











asters instead of slaves of 

secrets My method show vou 

get your ideas over so that people went to do 

“4 want them to-—and ACT. I'll prove to you that you can 

talents and ability you already have put them to work and 
hings you want from life 


Get the Facts Absolutely FREE 


what ction you are now heading military 
catio business—no matter whether yo are 
u ah a 15-minute 
OsT WAR era t are only 
od is practical. down-to-earth 
m ayste rious, or in any manner 
of the 


JAMES MARATTA, Counselor in Human Relations, 

Rockville Centre New York, Dept. 23 

obligation your FREE book 
WAYS YOU CAN WIN.'' 


Send me without ost or 


THERE ARE ONLY THREE 


Name — 


Address 


City - 
(Print Piainiy Add Postal Zone &f Any) 
Seeeeeteeeeeseseeeas wll 


7, eecegness 
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TH secret of successful 

inventing is in knowing 

what to invent! That's why this remarkable 

new book by Raymond Yates. noted science 

editor and inventor, should be yours. It not 

only proves you don't have to be a genius 

to be an inventor. It shows how some of 

the simplest ideas like the paper clip and clamped fruit jar top 
made huge fortunes. Mr. Yates gets you started by describing 
2100 needed inventions—practical money-making suggestions 
that are crying to be invented—each group neatly classified, 
such as Radio. Electrical. Aviation. Chemical. Also describes 
10 most needed inventions—39 inventions U. S. needs most to 
win war. Order 2100 NEEDED INVENTIONS now and KNOW 
what manufacturers want before you waste time on impractical 
inventions! Special chapters included on Uncle Sam's call for 
wartime inventors. Alse shows how to deve Protect 
ideas! SEND NO MONEY. On delivery pay postman $2.00, plus 
C.O.D. postage. Money _ = not satisfied. Order today from 
WILFRED FUNK, Inc., Dept. 354 Fourth Avenue, New York, N. Y. 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 
ART INSTRUCTION, INC., 7143 Art instruction Bidg., Minneapolis, Minn. 
(Formerty. Federal Schools. inc.) 


ENGINEERING, Broadcasting. Serv- 
icing. Electronics, Aviation, Marine 
& Police Radio taught thoroughly. 
48 weeks’ Engineering course equiv- 


alent to 3 years’ college radio work. School established 1874; 
all expenses low. Co-educational. Catalog free. 


Dodge Ir Institute. _ Dept. Valparaiso, Ind. 


Learn Protitable Protession 
in QO days at Home 


Earnings of Men and Women in the fase 
easton of Swedish Massnge run as high as #40 to 


ay Charts and 

Ny a They A : RE bE. 
THE COLLEGE OF SWEDISH MASSAGE 
100 E. Ohio St., Dept. B70, Chicago 


—TSTAMMER? 


This new 128-page book, ‘‘Stammering, 
ts Cause and Correction,’’ describes the 

Bogue Unit Method for scientific correc- 

tien of plamenering ~ stuttering - 
ssful for 42 ' no obligation. 

Benjamin N. —_, Dent. 1851, Cirele 
Tower, Indianapolis, tnd. 


JIU JITSU 3 LESSONS] ()° 


Investigate the course experts buy. Authentic, com- 
fend 10c for 3 trial lessons, full details. 
| stu JITSU, Dpt-K, 5 W. S2 St., N. ¥ 





Begin today. Write now for or Free Book, ‘‘How 
« . ontains specimens 

e in spare time 
r name beautifully written and 

mints suitable for shaded writing, Write today. 

“rn ver — OF pH yy 9 
x439 Ridge Bu Hiding ansas City, Mo. 











Splendid opportunities. Prepare in spare 
time. Easy plan. No previous experience 
needed, common school education sufficient 
Send for free booklet ‘‘Opportunities in Pho- 
tography’’, particulars and requirements. 
School of Pho 











THE PLASTEX Industry needs manufacturers on smal! 
scale and for big production of Lamp and Clock Stands 
Art Goods and Novelties in Plastex and Marble imita- 
tion. Expertence unnecessary ¢ material makes reru- 
. Rubber FB furnished for speed 
investment brings go returns. 


ve chance 
Tet "will interest and benefit y 


PLASTEX INDUSTRIES, Dept 2,108 Washington Ave. New York LY. 
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VIATION 


FOR YOUR CAREER 
PLUS WAR SERVICE 


YOUR INVENTION 


Now, more than ever before, is the right time 
to patent your invention. Why? Because manu- 
facturers presently e in war production 
are looking ahead to the future by buying up 
patent rights now, so they will have new and at- 
tractive items to make and sell for civilian con- 
sumption as soon as the war is over. This is what 
happened during and after the last war. Hence, 

smart thing for you to do is to look ahead 

to the future too. Protect your invention by 
applying for a patent now, so you will be in 
<URTISS position to cash in on an outright sale, or on 
_ INSTITUTE the royalties your invention will bring. 


TECHNICAL KY 
— “PATENT GUIDE” SHOWS WHAT TO DO 


GRAND CENTRAL AIR TERMINAL 

Glendale (Los Angeles Co.) California Free “Patent Guide” contains complete 
slcionten about patent procedure and how 
to sell inventions. It tells you how to find out 
whether your invention is probably patentable; 
what steps to take in order to obtain patent pro- 
tection for your invention; how to arrange for 
the profitable sale of your invention; and how 
to secure financial backing if necessary. Our 
“Patent Guide” also gives many illus- 
trations of successful Seeentions; how 

many simple improvements on 
existing inventions proved to be large 
commercial successes ; contains count- 
less other items of vital interest to 
all inventors including the illustra- 
tion of over 150 basic mechanical! 


AT THE SAME TIME 


Before you are 18, MAKE YOURSELF THE KIND 
OF MAN THE AVIATION INDUSTRY OR THE 
AIR SERVICES WANT... THE KIND THEY 
CANNOT DO WITHOUT . . so you can AD- 
VANCE RAPIDLY. Since 1929, Curtiss-Wright 
Tech has been specializing in modern and pro- 
gressive training for Aeronautical Engineers and 
Master Aviation Mechanics. (No flying involved.) 
Write for full information. Include name, address 
and date of birth. Dept. PS-7 


WRIGHT 


AVIATION S UISHED SCHOOL OF ATROWAUTICS 


STUDY AT HOME for PERSONAL SUCCESS and 
LARGER FARNINGS. 31 years expert instruction 
—over 106.000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘‘Law and Executive Guidance’’. 
AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 31-S, 8 East Huron St., Chicago, !!!. 


THALES 


DEGREE IN 
27 MONTHS 

Courses in Aeronautical, Chemical, Civil, 
INDIANA cal Mechanical, and Kadio Engineering 


Electri- 
uurses in Radio and Drafting. Approved by C. 2 
aw tuition. L are 


TECHNICAL Prep ourses without added cost, I 
industrial cente Opportunity to earn part living 
COLLEGE December, March, 





instructions for making 
disclosure and establishing date 
of your invention. 


TAKE FIRST STEP NOW 


Send for your free “Patent Guide” today. Re- 
member—action is important—delay may be 
costly. Mail the coupon in an envelope or paste 


CLARENCE A orbaien "E HARVEY B. JACOBSON 
Patent Attorneys 
etd nd Washington, D. Cc. 
Scarier tasred tastcntat GaP ee ee caicace | CLARENCE A.OBRIEN 
= SneTSTPa _& HARVEY B. JACOBSON 


EARN MONEY PORTRAITS Registered Patent Attorney betore the United States Patent Office 


expenses. Enter September 1, 
and June. Catal 
6 


3 E. Washington Bivd., Ft. Wayne, Ind. 


ith A Chartered Educational Institution 
ivil, Mechanical Drafting. 
Structural, Mining, In- na 
Chemical 
: Philosophy; Education; 
Medical Jurisprudence; Psychology; Sociology: 
; Geology; Pol Science; Theology rs usiness 





Letters: 
Physics: 
and 





@ No previous training or talent neces- 
sary. Unique Stuart System teaches you, 
by mail, in 10 simple, easy-to-follow les- 
sons, to make excellent charcoal and oil 
likenesses. Detailed guidance for your 
STUDIOS, every step. Send for free book today 
121 Monument Circle, Room 287, Indianapolis, ind. 
Please send me free book and outline of lessons 


STUART 


Name —_ 

Street 

City — 

ise mention Torputar Scu 


JULY, 1943 


rCI 


32-G Adams Buildir.g, Washington, D. ©. 

Please send me your 48-Page ‘‘Patent Guide for the 
Inventor’’ and specially prepared ‘‘Record of Inven- 
tion’’ FREE. This request does not obligate me. 
Name. 


Address . 


City. 








—_—_—tl_= (Please write or print ‘plainty’ —_——— 


Montuty when writing to advertisers 





More GOOD JOBS in 


DRAFTING 


in AIRCRAFT and other WAR INDUSTRIES 


Calls for Draftsmen Are Increasing! . 

Read the want-ads for proof of this urgent 

emand. The War Production program has 

increased the demand for Aircraft Draftsmen, 

Machine Draftsmen, Archi- 

tectural Draftsmen, Elec- 

trical Draftsmen, and Struc- 

tural Draftsmen. The 

Draftsman always comes 

first on any new project in 

manufacturing and indus- 

Sadia peace or wartime 

ag No new machines can be 

et ALL Sh To Yoi built, no airplanes construct- 

EXTRA COST if wou are a Ch * ed, no bridges or buildings 

vam nae erected, no ships or subma- 

rines launched until the draftsman has completed his work. 

With our easy step-by-step lessons, (and the tools we 

furnish), you can learn in your spare time at home. Con- 

venient terms. To prove to you how easy it is to learn 

Drafting by the Chicago Tech Method, we'll send you a 

Trial Lesson FREE. Send a post card or the coupon now 
for Free Trial Lesson 


HICAGO TECHNICAL COLLEG 


1 4-219 Tech Bidg., 2000 5. ave., © 
Yes please send me FREE Trial Lesson in DRAFTING 


g Aircraft Orafting Machine Drafting 
1 Electrical Drafting Structural Drafting 
| © Architectural Oratting Building Construction 
| Name 
| Address 
City 
| Occupation 


On nr nr nr nr nr nr nr nnn 





Get In at the Start—and Grow 
Plastics is a new industry which the nation’s war 
needs is forcing to quick maturity. Already Plas- 
tics are indispensable in practically every branch 
of the Service—Aircraft, Ordnance, Chemical, 
Marine, Signal Corps, ete. Opportunities ? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 


Spare Time Training Now Ready 


time to get started is now. You can prepare 
me, in your spare time, to take your place 
in an infant industry that even now is leaping 
into prominence A new, practical training plan 
is now ready to help you realize your ambitions 
and build your future security. Act now. Don't 
delay. Mail this coupon today. 
-—— — <= << oe << oe ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 
AMERICAN SCHOOL, Dept. PB46 
Drexel Ave. at 58th St., rence mm. 
Send me FREI f : vering special training in 
hed be No ot non my part 
: Cost Accovnting 
for Manafacturing 
) Automotive Engineering 
Architecture & Building 
] Shipbuilding 
Business Management 
High School Course 


Plastics 

Electrical Engineering 

Drafting and Design 
for Men and Women 

Diese! Engineering 

Mechanical Engineering 

Aviation Radio 


Name 
Address 
24 


There’s a Thrill in Bringing a Crook 
to Justice Through Scientific 


CRIME DETECTION! 


I have taught thousands this exciting, —e—~;- 
pleasant profession. Let me teach you, too, in 
your own home. Learn Finger 
Printing, Firearms Identifica- 
tion, Police Photography and 
Secret Service Methods thor- 

oughly, quickly and at small cost. 


, of All American Bureaus 

students or gradu- 

can fit yourself to 

* detection job with good 

sployment. But don't delay 

t me show you how easily 

and ¢ comets te ly Te nh prepare you for this fascinat- 

ing or rk during» spare >, in your own home. 
— today 


INSTITUTE OF ‘APPLIED SCIENCE 
1920 Sunnyside Ave.,Dept.-B136, Chicago, i. 
A BECOME AN EXPERT 


CCOU! 


FREE!!! 


“BLUE BOO! 





"s, including members of the American Instit 
ants. Write forfree book, ‘‘ Accountancy, the Profession That Pays.’ 


LaSalle Extension . 783-H, C! 
oes University, Dept. 783-H, Chicago 


et an ARTIS (f° 


ing $30, $50, $75 <<] 


Trained Artists Are Capable 
a Ce ihr suc- 


Weekly. Many of our ae ate 
~_ ars careers. y our ractical method, mous . 
19 we teach you COMMERCIAL ART, CARTOON 
ing “no ‘utustRa TINS in ONE complete home- study 
course. Two art Fite Bye y with training. Write Sor iy 
details in FREE CATA . ‘or zeeasure and Profit 
explains course oat ‘Gopartaision in > obligation. oo age 
STUDIO 137F, WASHINGTON SCHOOL o ant 
1115-15th Street, N. Ww. 0. Cc 


~ THERES 


In 
8 Barr ae teach Hye CoAT ee % sy 
26 lessons and over ) Titustrations. All for = 2:5 5 
Send name and address for free details. 
RAYE BURNS SCHOOL, _Dept. 8, Box 1298, CLEVELAND, OHIO 





WINDOW SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
them on. Free Samples. Liberal Offer to general agents. 


METALLIC LETTER CO., 441 WN. Clark St., Chicago 


make Crowns, Pi. 
} ag X Easy Sonattent vv wa) an int dentis- 
home in «6 FULL UIPMENT OF 
wr SOLS AND MATERIALS INCLUDED WITH COURSE 
Low tuition. Easy terms. Write for FREE BOOK about 
this money making profession that is not affected 
by machine are. 
Ll NICAL oENnrvisTRY 
Philadelphia, Pa. 
WANT a permanent busi- 
ness profession of your 
own? Then become a foot 
correctionist. Earnings of 
men and women in this 
greatly needed profession 
run as high as $50.-$100. weekly mere om few weeks home training 
—not medical - ie rms, no further capital 
needed, no goods t . 47th year. Write for free booklet. 


Stephenson System - pve Correction, 62 Back Bay, Boston, Mass 


* TERIRIS 


SAVE orf our 
EW LOW PRICES 


Gut Psy and Badminton Strings 
from y - @ Silk 


s @ Vises and Frames @ 


Catalog vats 





- a 
Tennis String 
Tennis Equipment 


H.E.WILLS Co. 
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PLASTICS 


a 4 


i , 2 
Vr 


will train you 


TICS 


= : —— 
trained in this exciting new giant industry. . . The 
future is so vast that some predictions seem exag- 
gerated—almost fantastic—but the fact remains that 
plastics are already important parts of many major 
industries. 


GOOD JOBS NOW and at WAR'S END 


Y ys Vie Now a vital, growing war industry, plastics look forward 

- . : to peace-time developments of unlimited scope. These new 
Just as plastics are vital to modern transportation— materials may be used for fabricating buildings, complete 
in streamlined cars and trains, fighting planes and automobile bodies, intricate new machines, new systems 
future air taxis, PT boats and cargo carriers—so also of communication. When the war is over and competition 
a knowledge of plastics can be vital to you. . . and for jobs is really keen again, will you be all ready to go 


can take you farther and faster in your chosen career. ahead with an industry that's really going places? Will 
you have the knowledge that employers want—the training 


There is a tremendous demand for men and women for a big-time career in plastics? 


TRAIN BY AMERICA’S ORIGINAL PLASTICS SCHOOLS 


uuTES 
lies 


i 





You won't lose a minute from your present work. 
Your training for a career in plastics will fit right 
into your present schedule — making your in- 
creased spare time pay big dividends. Simply 
devote a few hours each week to enjoyable home 
study. If you are mdw in plastics, you prepare for 
advancement; if you are in some other field, you 
are qualifying for unlimited opportunities in 
plastics... by starting your training NOW. 


YOU CAN LEARN AT HOME EASILY 


Few subjects are so well suited to home study as 
plastics. The Plastics Institute course tells you all 
about plastic materials, how and when to use 
them —design— molding —fabricating and dozens 
of other subjects... how to capitalize on the op- 


£4 


portunities for men and women with plastics 
training. The course is illustrated with hundreds 
of drawings and pictures—prepared and super- 
vised by recognized plastics authorities. 


NOW IS THE TIME TO ACT 


Find out how the Plastics Institute can help YOU. 
Mail the coupon for your copy of the large FREE 
booklet “World of Plastics.” It is crammed with 
valuable information about plastics, tells about 
the new plastic airplanes and other uses for this 
revolutionary new material...as well as about 
the opportunities for YOU in plastics. Decide 
NOW to let plastics point the way to YOUR 
success...send the coupon TODAY. 





LZ) 


INDUSTRIES TECHNICAL INSTITUTE 


1220-D Chanin Bidg. 626-D LaSalle-Wacker Bidg. 194 So. Alvarado St. 


New York 


Plastics Industries Technical Institute Dept. 7 
626-D La Salle-Wacker Bidg., Chicago ' 
Gentlemen: Please send me the book let “World yf Plastics” end information 
on your training program. I understand there is absolutely no obligation. 


Chicago Los Angeles 


Age 
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Increased production 
means 


MORE JOBS for MACHINISTS 


and bigger pay for men who know their work 


This big home-study and reference course gives you the 
practical facts on machines and methods you need to ad- 
vance in machine shop work. Take advantage of the other 
man’s experience as found in books, to solve your prob- 
lems, increase your efficiency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


6 volumes— 2368 pages— 2516 illustrations 
(A combined home-study course and reference library) 
This library of machine shop practice was written for practical 
men. It gives you the best methods for every kind of machine shop 
work. It fully explains lathes, drills. and other machine tools and 
their operation, automatic screw machines, speeds and feeds, gear 
design and production, jigs and fixtures, punch and die work, 
meta! surfacing. etc., etc. Plainly written—completely illustrated 
—the best kind of help to the machine shop man who wants to 

advance himself 
No money down—special price—easy payments. 


EXAMINATION |\COUPON 





McGRAW-HILL BOOK CO., 330 W. 42nd St.. New York 
| Send me for ten days’ examination the American Machinists 
| Library if satisfactory I will send you $1 

3 f 


4.00 monthly until the price o ote. 50 ts paid 
I will return the t k . (To insure prompt shipment 
write plainty and fi 
Name 
Home Address 
City and State 
| Position 
Name of Company . PSM-7-43 


Ce EERE EEE ET nt 


NOW! sprayserry 
Te 


a VA id tH ays 


TRAIN IN SPARE TIME 
AT HOME OR AT CAMP... . 
: Ay ~-4- ne 
(‘your om 
On 
Ma 


, ' . 
EARN WHILE you LEARN 


uu in a nice proat s 
on. ine facts about my training 


aw 
eoney (* RADE 
. - tures are fully explained in my 
big, itustruted free book. Write 
for it at onc 


RUSH COUPON /{.: BIG FREE BOOK 


| SPRAYBERRY ACADEMY OF RADIO, F. L. Sprayberry. President 
ess 5-6 Saiveretty wrace. NN. W., Washington, 0. C. 
' my PRES py of ‘HOW TO MAKE MONEY IN RADIO 


Age 





SEE MILES AWAY! 
5-POWER TELESCOPE 


Perfect for spotting planes, ships; watching sporting events. people 
birds, etc. Genuine black. lifetime plastic tubes with scientific ground 
33 mm. lens and metal eye pleces! Entarges everything 5 times size! 
Brings objects 5 times closer; simple, easy to use 


20 DAY FREE TRIAL OFFER 


Try for 20 days at our risk! Return for refund if -~ compl y satis- 
fied. SEND NU MONEY. Just pay postman $2.19 plus few nis post 
, Don't wait—production of telescopes may be curtailed as it has 
been on binoculars. Vogue Telescope Co., 7789 S. Halsted, Dept. 
Rr-414, — 





Tan SKINS, | Make Up FURS L—_% 


Bea Tees, & — pide Aciosk. un. Weteach 
Animel, Pets Heads 


neian tet others. 


$. 48 pages. 
= Now ae 





STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 31 years expert instruction 
—over 106,000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — *‘Law and Executive Guidance’’. 


AMERICAN EXTENSION SCHOOL OF LAW 
Dept. 31-S 8 East Huron St., Chicago, 11. 


, MONEY IN RABBITS-CAVIES 


and put you In touch with other markets. 

Catalog and copy of magazine lfe Or send 

© Book Catalog and Price List and 6 mo.'s Subscrip- 

ody “to the AMERICAN SMALL STOCK FARMER. 


OGUTDOOR ENTERPRISE CO. VSS, PEARL RIVER, &. 1. 


— 7 Sry LOW AS 
RADIO. ELECTRICAL ENGINEERING EY 3 


CLECTRICAL qremens NG. Get good grasp of wide electrical 

field, Mode Very se iebie Theory made easy 

RADIO ENGINEERING. t xtra fine course in radio, public address. paoto-electric 

work. Trains You to be super-service man, real vacuum tube technician. Tuition 

ONLY $25, either course. Deferred payment plan. Servicemen needed badly. 
Write for free copies of school catalogs. student magazines. etc 

FREE CINCOM ENGINEERING SCHOOL. Pree eter Db. “sss 
(Formerty at Lincotn, Nebr., WASHINGTON, D. ° 


iF 7 Send Yow 
THIS FINE SUIT=— 


will You Wear it and Show it to Friends? 
I need a reliable man in your town to wear a fine made-to- 
¥ all-wool DEMONSTRATING SUIT—advertise m 
nion clothing—and take orders. You can make up to 
My line contains over . ”) quality fabrics 
« ] va 
or memes I supply everyeane seuuieed rr 
about yours ete for rhe 

STONEFIELD. 1300 Ww. yo Dept. U-821, Chicago 





To safeguard and preserve the American way of life 


buy Defense Savings Bonds and Stamps 


Sm DINGS ET ED 
MONY 3 BRIDAL PAIR 
giA . Solid Sterling a 


As an introductory offer we will send you 
our exquisitely matched genuine solid ster 
ting —_ r engagement ring or wedding ring 
ngagement ring has the 
ADMIRAT TION setting with : 
simulated Diamond Solitaire. 
ring matches perfectiy with 
band beautifully embossed. Either ring 
or both for only $2.49. SEND NO 
fr. Just name, address and ring size 
10 days on Money Back Guaran 
order today 
CONTINENTAL JEWELRY CO., 
Dept. XS-140, Beloit, Wis. 
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~ \ELECTRICITY 


At Last! A set of electrical books written in clear, plain 
understandable language for the“beginner” or“old timer” 


FREE Amazing 3-VOLUME SET OF 


7D 
Trint ELECTRICAL REFERENCE BOOKS 


Now at last it’s easy, practical to get a cata 

knowledge of Electricity at home. Whether FREE 150 COYNE SHOP PRINTS 

you want to learn electricity or now do electri- Just what every electrician needs! Wiring dia- 
cal work you need these §Tams covering all types of electrical and rs age 
} ks. Tells in a prac- jobs. Special—for a limited time— this Dig, 
—~ = prac- valuable book FREE with Reference Set. Also 
tical way how to build, FREE -1 year Consultation Service x 
trouble shoot, make re- mail from the Coyne Staff. Act NOW! 
pairs and operate electri- 


cal equipment. Hundreds EXAMINE FREE 7 DAYS 


of pictures, diagrams — 

every electrical question Send no money — just mail coupon and 
; vered. Used by 7 yous — poeee. Examine them 7 
answered. Uecd Dy Many days—no obligation. See coupon for details. 
electricians on the job. ACT NOW! iMITED OFFER! 





- LE E ELECTRI L SCHOOL 
tia s. Ptet a — gy B3-R8, Chi eg Til. 


HUNDREDS OF ELECTRICAL B Send me postpaid, the big 3-volume NEW EDITION Coyne Plectrical § 
etference Encyclopedia, and 150 FREE Coyne Shop Prints. 
SUBJECTS AT YOUR FINGER TIPS 1 § Within 7 days after receiving books, I'll either return them or send 8 
ry gyou $1.95 and $2 a month until the total price of $13.95 is paid. We § 
This big new set covers all branches of Electricity, including: § ?*¥ the shipping charges. ' 
Radio-Television Refrigeration Armatures 
Air Conditioning House Wiring A.C, and D.C. 
Auto Electricity Power Plants and dozens of ADDRESS : 
Home Appliances Diesel Engines other branches ' 
Complete Ready Reference Index of over 2000 listings tells you CERO R icc nccaka ck oso ee STATE. 
instantly where to —_ We mas electric — fact. SOCCUPATSON... PAPC RS POG EEE EEE AGE. 


COYNE (E ELECTRICAL SCHOOL ISAVE 10%, sorcsina ft price, $13.55, with order if preterred you 








i 1U JITSU 

TRICKS NOW EVERY MAN CAN LEARN 
sre Amertandie Jitsu Fearne man, ga [oP LOR DG Oi 
yyy Jiu Jitsu. Fear no man, 
club, knife or gun. A complete course 
By the World’s MOST FAMOUS JIU JITSU INSTRUCTOR ¢ 
author and publisher of 4 copyrighted READING 
books on his scientific method of do or 


die, hand-to-hand fighting. He is official ¥ “ERE iT is! 


police instructor, having personally Prpsgieos ant = ae 
: . @ ; or 
taught many in the U. S. Army, Navy, chat everyone can understand 
Marines, National Guard, Coast Guard, % at a glance a “BLUE PRINT 
‘ . ‘ > rd * ’ ! r 
R. ».T.C., Cc ustoms, Immigration Borde ‘ cae bie ‘be sutitully bound Vol- 
Patrol, peace officers and civilians 9 ume for HOME STU 
throughout the United States and Can- @ i 
ada and performed for nearly all Movie { ; Short Cut 


Newsreels. Book Mo. 1. A course on : TO A BETTER JOB 


3 SECRET KNOCK OUT BLOWS AND DEATH BLC Regt: bash 8 

ABOVE THE WAIST WITHOUT THE USE OF FISTS cutie ae the one whe 
Just a jab with tips of fingers or strike with edge a2 2 Et ran 
of hand... well... the bigger they are the harder NEED SIMI AS 
they fall. Numerous nerve pressure points that ee No PEN Lots 
will render a person unconscious. 52 illustrations. in simple language how to 
Book No. 2. A Course on a series of Come Along ; srnight” 
Holds that will enable you to subdue and hold 
any man much stronger than yourself with pa gg 
ease. With 45 illustrations.. the eresemt emergency. 

‘ rd Shaki y 4 - 

ae = = ying “a “ye —~ ~ dace eg —" 592 yy te Be 
disarm armed persons so that they can’t disarm 550 ILLUSTRA 
you, regardless of what Jiu Jitsu methods 50c Diagrams — Signs — Symbors — 77 sem 
they may know. 51 illustrations..................... , Gae'Caer tnawesieee Saree wen, SAwyeER co. 
Book No. 4. The Masterpiece—a bock with 108 practical ‘er y page. m this l te Wieder: on coy “APPRON AL. | 
pages. All the latest in disarming persons with ~~ lifed ft so thé l ERLUEPRINT | : 
| 
| 
| 
| 





t a 7 
may return it in and you | 
will refund my money. 


guns, knives or club; defense against any zou unaerets 

kind of attack. 108 pages, 151 illustrations. 1 00 Whatever your oe cupation, 
You can have the complete set postpaid, for $2 00 Instruction that can make you 
or $2.00 C.0.D. plus postage in U.S.A. . ready for BIGGER 

Send the four books on these latest methods of 

hand-to-hand fighting to a fighting man today. SEND NO MONEY 
THE ALLIED ARMED FORCES EMPLOY MY METHODS wil > diate te Rhee © poy SO nie PE ninet-ond 


S. J. JORGENSON, 643 Maritime Bidg., Seattle, Washington — ctamination. You rah nothing. Lies order! Srms money back guaranter: 
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Send $1 today for J LINCOLN AVIATION Wants More 


28 LINCOL 
SPECIAL INTRODUCTORY OFFER Advertising -iht |LN 


and Save! ~ | Is At The Battle Front 


For more than 23 years we pare advertised “Aviation 
Wants More LINCOLN Trained Me 
SUPERBLY gauipren 
For 23 years thousands of men and boys enrolled at 
LINCOLN. These men were ready, superbly equipped, to 
answer their country’s FIRST CALL for aviation pilots and 
mechanics. 

Today these LINCOLN men SERVE YOU on every battle 
front. AND, today this LINCOLN School still trains men for 
big pay, big future jobs in aviation. 

Yes, advertisements like this served the nation in its 
great hour of need. We still advertise “AVIATION WANTS 
MORE LINCOLN TRAINED MEN." 

Write for full information today!! 


nes 
this Pe W tor framink. Ogg x 5 LINCOLN AERONAUTICAL INSTITUTE 


man paper nis set > 727 Aircraft Bidg., Lincoln, Nebraska 
Joey oe out. t 


comple | -—— 


ORDER TODAY ce J U J ITSU 


SPECIAL by Irvin Cahn, B.B. U.S. Marine Instructor 
Amazing book gives you the detailed secrets 
OFFER of Jiu Jitsu methods, Choking holds, disabling 
throws, trick knock-out blows, bone breaking tac- 
ties Also defense methods and headlock 


ALL breaks, Shows many new tricks learned from 
3 fungle fighting. 











Explains use of Jap-choking Stick Both men 
and women can defend themselves from toughest 
**hoodlums"’ and ee regardless of size. 
Easy To Learn—Over 100 actual photographs 
Everything aan in detail a, Ff — a_ text of 
calisthenics and trick exercises—but a of deaal 
MAIL THIS COUPON NOW! bone-breaking,. injury-inficting tactics to be used 
when you're ‘fighting for keeps.’ 
Complete book, over 150 pages, only $1.00. Order 
Dept. 161—P.0. Box 89, 217 W. 18th St., N. Y. C. ¢ O.D. Pay postman $1.00 plus postage charges, Send ae 
a . or your copy now 
Enclosed please find $ (postpaid) for............ wae 
OX & FOLLETT CO. 1255 S. WAGASH AVE. OGEPT. P. CHICAGO, ILLINO! 
sets of your special offer. AL aa 


Name 
Address 





Radio offers many good money-making op- 
portunities. Investigate how we can train you 


a at home with the help of MOVIES, then BACK 
YOU up with an effective Employment Service 
Our free book “Victory For You!" tells the 
story ... write for it. 
DeFOREST’S TRAINING, INC. 


LE Ss 4 0 fh 2535 N. Ashland Ave. Dept. U, Chicago, Il. 


LAME PEOPLE fiscd sy Nature, 


° Mabes both fect lock chine 

















See How | Train You at Home to 


—— ~ SHIP MODEL 
@ FREE Lesson and 
my64-page illustrated 
book, *‘Win Rich - 
1 


wards in Radio.** 


“3 = he fs New book shows how to make any 
‘ - how model. Shows the short cuts, kinks, 











ri time-saving methods of experts. Com- 

Some of the Subjects} Some. Many. begin plete plans for gorgeous galleon, clip- 

My FREE L Covers] extra ‘a week fixing per ship, etc. Almost 100 illustrations. 

Receivers Sane i spave tens Add 50¢ for Full cloth bound $1.00. puiar Science 

Why Tubes Fail Many full-timeRadio "| Canadian Orders - nos ly, Dept. 73, 53. “Fourth Ave., 
ators make s50° oer as New York. 

week 57,400,000 Radios must Ad 














serviced to last for the duration 


be- 
cause no new Radios are being made 
Broadcasting Stations, Aviationand Po 
lice Radio and other communications 
yg CR AMAZING NEW 
men for Civilian jobs, Li BLA 
, helps win extra rank. extra pay in the DE SHARPENER 
I 


Army. Navy. MAIL COUPON in enve 








National RadtotInst..Washington, D.C 
--—<—<— se ee eee eee ean ee sd 
4. €. SMITH, President, oo. 3GP3A 
National Radio o 
Mall me FREE, without obligation. sample Lesson and Book 


writes one user. Another says, 
Have used 1 Biedeover 730 times. * RAZOROLL 
jes because it strops on leath- 
v' . No guess- 
pre 





‘ staces, Wii compact sturdy. 

ae it) last ve Makes ideal «i 

tman aa 

Address et few wer. Se postage. Use 

Hp yy -~ laa delighted with 

city \-_ i shaves and we'll return 
4FR your ar dolla. 
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keane ececeacan 





“LANGUAGE IS A WEAPON” 


e @ @ In globo! wor every branch of our combat 
service stationed in foreign countries or at home 
needs men for special duty who speak a foreign 
language. 


SPEAK ANOTHER LANGUAGE 
quickly, easily, correctly 


by LINGUAPHONE 


In the ultimate peace, men and women in many 
eccupations will find special opportunities here 
and abroad if they command a foreign ~~ = 
For a thorough and sound practical knowledge 
thousands of forward-looking people are finding 
the world-famous Linguaphone Ear-Eye Conversa- 
tional Method the rational and modern way to 
learn to speak and read a new language. They 
save time, work and money, pursuing this simple 
training at leisure in the PRIVACY OF THEIR 
OWN HOMES. 
A faculty of 250 famous language teachers made 
Linguaphone Home-Study Courses in 29 languages: 
RUSSIAN JAPANESE SPANISH 
PORTUGUESE FRENCH GERMAN 
ITALIAN CHINESE NORWEGIAN 
and 20 others. 
Send for FREE Book—Call for FREE Demonstration 
LINGUAPHONE INSTITUTE 
58 RCA Building, New York @ Tel. Circle 7-0830 


MONEY- 


LEAR MAKING 


Same simplified method t 
es," Wa 


C 


helped train creators of **Te 

& Pirat ah Tubbs,’* ** Ou **Winnte Winkie,** 
“Reg'lar Fellers,”” ‘‘Strange As It Se "' **Seeret Agent 
X-9,"" and many others. Farn while learning. Rush l0c for Pic- 
ture Chart (te test your abilitv.) and full detatis, (State age) 


IME LANDON SCHOOL, 4327 Matwnsi Budding, 


lped Terry 
_ r Way,"* 


High School Course 


Go ss raghdiy a0 your time and abilities permit. Course 
equivalent to dent school work—- prepares for college 
entrance exams. Standard H.S. texts supplied. Diploma. 
i 8 jects sivendy completed. > ) 
vi 


nd 
hoo! graduate. Start your training no 
Bulletin on request. No obligation. 


American School, Dpt. HB46, Drexel at 58th, Chicago 











Be Your Own MUSIC Teacher 


arn at home for less than 7c a day. Simple as A-B-C. Your 
essons consist of real selections, instead of tiresome exercises 
You read rea! notes,—no ‘“‘numbers"’ or trick music. Many of our 
700,000 students are band LEADERS. Everything is in print 
and pictures. First you are told what to do. Then a picture 
shows you how. Soon you may become an excellent musician, 
Mai! coupon for our il! astrated Free Book and Print and Pic- 
ture Sample. Mention our favorite instrument. U. 5. School 
of Music, 87 Brunswick Bidg., N. Y. C. 


I 


U. S. School of Music, 87 Brunswick Bidg., N. Y. C. 
Please send me Free Booklet and Print and Picture Sample. 
I would like to play (Name Instrument 

Have you 
Instrument . Instrument?..... 


Name ‘ 
(PLEASE PRINT) 


Address 
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JULY, 


How To 
PROTECT, 
FINANCE and 
SELL YOUR 
INVENTION 





yotr first thought, naturally, is 
| “How Can I Cash In On My 

Invention?”’ We can tell you how others did it— 
who they went to for finances—how they arranged 
partnerships—how they made contacts with manu- 
facturers—how they dictated royalty arrangements 
—how much money they made—how you can find 
a market. Our new FREE BOOK discloses sources 
of quick revenue if your invention is patentable 
and saleable with profit possibilities. 

FIRST HAVE US PROTECT YOU 
Commercial or successful inventors first get a U. 8. 
Patent protecting their invention. Kemember, if 
yours has value to others first protect its value to 
you. A patent safeguards you against someone 
copying and eommercializing your invention—it is 
a strong sales weapon for you in getting a buyer 
or financier—it sets up your idea as original, dif- 
ferent, and valuable to those you expect to put 
your invention into practical shape for money- 
making. 


HOW WE CAN HELP YOU 


We are Registered Patent Attorneys having long 
experience in helping inventors. Our service covers 
all phases of patent work and our individual ef- 
forts are supported by trained patent draftsmen, 
attorneys, searchers, etc. We will—first—advise 
you as to the probable patentability of your in- 
vention—and later prepare, execute and prosecute 
your patent application. Get full facts now— 
another inventor getting ahead of you with patent 
may mean you lose alli! Mail coupon today—a 3c 
stamp may lift your present income to early future 
security! 


«! ons » 
“y\0¥ 


MontTuLy when writing to advertisers 








Almost 
Gain Self-Confidence 
KNOW how YOU can lick brutes 
twice your size with your bare 


gum, knifey ele 


metres the hard-hitting detaileabout 


**Baper Ne obligation on my part 








Short Cut Mathematics 


COMBINED WITH 


Practical Mechanics Simplitied 


FOR WAR WORKERS! Cr 
FOR SERVICE MEN! 


FOR BUSINESS MEN! pay 


”-_ 
+7 % 
Bs 
W 2-in-1 reading course! Now you can learn the , 
plified system of calculation used by draftsmen, : 
neers, accountants, ‘‘master minds’’ on the stage. 

y way to multiply 4 figures by 4 figures without using 
-fashioned multiplication; add long columns of figures 
is lightning short-cut method. Learn horsepower, slide 
¢, micrometer, logarithms, wood measure, puzzles, etc., 
. Large illustrated volume comp.ete with answers, onl 
postpaid. Satisfaction or refuad. Amaze friends wi 
ur magic-like mental powers. 


Complete Details FREE . . . mail coupon TODAY! 
NELSON CO., 321 S. Wabash Ave., Dept. @-304, Chicago 


Please send free details about ‘‘Short-Cut Mathematics 
and Practical Mechanics Simplified.’ No obligation. 


Professional People! 








Oe 
Fen en enananeneanescuasunenéninaeanene 


a 
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BACKACHE, 


LEG PAINS MAY 
BE DANGER SIGN 


Tired Kidneys 


If backache and leg pains are making you miserable, 
don’t just complain and do nothing about them. Nature 
may be warning you that your kidneys need attention, 

The kidneys are Nature's chief way of taking excess 
acids and poisonous waste out of the blood. They help 
most people pass about 3 pints a day. 

If the 15 miles of kidney tubes and filters don’t work 
well, poisonous waste matter stays in the blood. These 

isons may start nagging backaches, rheumatic pains, 

pains, loss of pep and energy, getting up nights, swell- 
ing, puffiness under the eyes, headaches and dizziness. 

Don't wait! Ask your druggist for Doan’s Pills, used 
successfully by millions for over 40 years. They give hap- 
py relief and will help the 15 miles of kidney tubes flush 
out poisonous waste from the blood. Get Doan’s Pills. 


Ti eaieiMiemalelilicxe: 
Patented or Unpatented 





Inventions can now be safely sold without patenting 
expense. If you have a practical, useful idea for sale, 
either unpatented or patented, write teday! 


Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. Cc. 


PATENTS 


My Personal 
service assures 
strictest confi 
dence on all 
your patent 
PERSONAL SERVICE "rn. 
me a model or 
drawing, or 
sketch and description of your invention, and $5.60. I will make a 
search and report promptly as to its patentability and send you s 
copy of my 72-page booklet. Or, if you prefer to read my booklet 
first, write today for FREE copy. Registered Patent Attorney 


L. F. Randolph, 340-D Columbian Bidg., Washington, D.C. 


TENTS 


AND TRADE MARKS 
C.A. SNOW ECO. 


Registered Patent Attorneys Since 1875 
Write for Free Book and “Certification of Invention” form 
427 SNOW BUILDING, WASHINGTON, D.C. 





PATENT YOUR IDEAS BR 
SEND FOR FREE BOOK —— ia Vf fr 


To safeguard and preserve the American way of 
—buy Defense Savings Bonds and Stamps 


"ANYONE C4/y DOU 


O THIS IF A AS an 


——— 


“as ms © merrens 
Print 27” x 36” shows how to find length 





any polygon 3 to 16 
octagon scale, ratter tables and man 
down tor mode! work as well as ful 
changing pitches to degrees for use with Radial Saws. 
50c in coin of money » No Stamps or checks. 

ASON & PARRISH ENGINEERS 
2105-8 N. Burdick St. Dept. B Kalamazoo, Michigan 
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today’s inventions 
Maybe yours 
Before you 
your patent 
read these 
three invaluable 
guides. They tell you 
what steps you can 
and should take, and 
they cost you nothing 


WRITE TODAY. TO— 


EVANS & Co. 


Come. peace, thousands of 
will be put to use 
will be one of them 

file for 
claim 


VICTOR J. 


STERED PATENT ATTORNEYS F« l 
740-H MERLIN BUILDING —— WASHINGTON. oD. . 








swr ENGINEERING 


With A Chartered Educational Institution 
Courses in a ray Electrical, Civil, Mechanical. Draftiag. 
Architectural ston . Seronautton Radic. Serna ral, Mining, In- 
dustrial, nie way Petroleum rin Chem 

AR ND SCIE NCES: Philosophy: 
Public Health: Medical Peneqrasene e; Psycholog 
Chemistry; Geology: Pol. Science Theology: : Business and 
Commerce; Accounting; Mathematics: Statistics; yi 
McKinley-Roosevelt incorporated, 4610-BC, Sheridan Road, Chicago 
DRAW CARTOONS 


CARTOON SUCCESS wikt cic money 

Let Tom Templeton guide you on your way to selling 

cartoons. Course contains 36 leccens’ bound in 6 booklets 

with over 800 Illustrations all for only c.0.8 
Satisfaction GUARANTEED or your money back . 


TEMPLETON STUDIOS Dept 12 ELGIN, ILLINOIS 


"Education: Letters; 
Sociology: Physics; 





Here's a new, casy way to protect your mother, 
sister, wife or girl friend against sudden attacks 
that be serious. Protect the home front 
against bullies who attack defenseless women 
LIGHTNING JU-JITSU permits you, ne matter 
a am , 100 Ibs., to quickly over 
muggers and other enemies of safety 
Lic HTNING JU-JITSU furnishes you with the 
deadliest technique of counter-attack ever de 
vised. A secret weapon that you master quickly 
through the fast-moving, easy-to-anderstand in 
structions, You not only read how to do dt, but 
a series of more than 100 pictures shows you jnat 

what to de so as to inflict commando-like 

struction upon any attacker - « You will 
a match for any thug armed with a gun, knife 
billy or any other weapon of attack You owe the 
scientific protection of JU-JITSU which is 
taught to Rangers. Commandos, Police, G-Men 
ete. to yourself and dear ones, You'll be amazed 
how quickly you become expert by following the 
: instructions of LIGHTNING JU-JITSt 
and crush the ‘‘masher’’ 
ou must be 100% satisfied, or 

you can return in five days for full refund. 


FREE 


Order at once and receive copy 
of sensational new POLICE AND 
G-MAN TRICKS, Reveals holds 
and counter-biows offi s of the 
law employ. Rash coupon now 
while this limited offer is avatl- 
able You get both for only 98c 
plus postage 
o-oo lc — arr - —— ~ 
NEW POWER PUBLICATIONS Dept. 
441 Lexington Avenue, New Y ’ 
Send LIGHTNING JU-JITSU_ and free 
_ E_ AND G-MAN TRICKS. I will pay post- 
plus postage. (Save 2le postage 
sending a dollar bill now) 


NAME 
_ADORESS 
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FREE TRIAL LESSON 
proves you can learn quickly | 


WATIONAL GRADUATES 
WIN GOOD POSITIONS 
with wiBx 


Right now-plan for better pay and 
an assured future in the most progres- 
sive of trades—RADIO—You can keep 
your present job and learn RADIONICS 
—the new miracle industry including 
Radio, Electronics and Television 


Get on Technical Front 


No previous experience is necessary. Na- 
tional Schools of Los Angeles. a long es- 
tablished residert school, offers an amaz- 
ing method of training which brings 
instruction to you. right in your own 
home. Unique training facilities give you 
Home Training based on resident School 
shop principles methods not available 
from any other source. 


AIRLINES 
EXPERT 


**T cannot 
praise the 


Shop Method, Home Training = {3inie,! ae 


For 38 years. National Schools has trained gs too high: 
ambitious men for Top Pay Trades. The 
same technique, the identical shop methods 
that are so successful in training Radio 
men at the School, are now available to 
you by National's Plan of Home Training 


Send for Free Lesson and Book 


Act Now. You'll be amazed when you re- 
ceive our Free Trial Lesson and full de- 
tails No obligation; 
no cost. Investigate 


Earn while learning 


ly 

paid itself many ways. Am 

with Eastern Air Lines.’ 
Pierre Berube 
Jackson Hts., N. Y. 





Many men 
in Military 
Service 
have 
enrolled. 











Men of all ages enroll 
NATIONAL SCHOOLS 
Los Angeles, Calif. 


(Mail in envelope or 


Natio 1 Sch ls, t. 
i na ols, Dept. PS-7 pon npn pn 


1 4000 So. Figueroa, Los Angeles, Calif. 
§ Mail me FREE, without obligation, one Lesson and Op. ! ' 
! portunity Book, with full details about how | CAN become 
1 @ RADIO Technician. 


j NAME 
| ADDRESS 
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AGE 














Know Electricity as Experts 
Know it—and Get an Expert’s Pay! 


What about your future? Who ts safe today? Surely not the man who 
is contented to stand still! Know your job thoroughly— prepare your 
self for jobs ahead. To do just this thousands of men have used 


The Croft Library of 
Practical Electricity 


The Croft Library ts a complete electrical educator. It is founded on practice 
on 20 years of shirt-s e rk as it ts 
jammed ou want 
Nritten so that the beginner can ¢ so thor 
“ugh. that it is the daily guide of 5 
engineers. Croft tells you the things you need te know about motors, genera 

tors, armatures, commutators, transformers, circuits, switchboards, distribu 
tion systems—electrical machinery of every type—wiring for light and power 
wiring of finished bulldings—anderwriters and municipal requirements—itlu 
mination in ite every phase —the most improved methods of lighting lamps—and 

lamp effects, ete.—how to do a complete job, from planning it, to compiction 


No money down—easy payments 


Fill in and mai} the coupon attached and we will send you the entire set of 
seven volames for ten days’ examination on approval. We take all the risk 
you assume no obligation, If y: decide to keep the books, send $3.00 in ten 
Gays and the balance at the rate of $3.00 a month. Send the coupon NOW and 
see the books for yourself 





EXAMINATION COUPON 


McGRAW-HILL BOOK CO., 330 W. 42nd St.. New York 

od me for ten days’ examination on approval the Croft Library of 
Practical Electricity. 7 vols. If satiofoctery I will send you 00 in 10 
Gays and $3.00 monthly until the price of $18.00 ts paid. If not wanted, I 
will return the books postpaid (To insure prompt shipment write 
Plainty and fill in all lines 


Name 

Home Address 
City 
Position 
Company 





and State 





Seed | for aG000 War-Time Job 


>, FLECIRICIY 


Peace eg 

TRAIN 
NOW 

-pay afte- 

tae 


LOOK AHEAD! Why take a narrow, no- 
future job, when you can be doing vital war 
work and preparing to meet the big com- 
petition for jobs AFTER THE WAR. 
UNLIMITED OPPORTUNITIES 
—NOW AND IN PEACETIME 
Trained electricians are urgently needed 
INOW. And when Victory comes, amazing 
Mew opportunities will be waiting Thousands 
of future jobs are being created by war-time 
Miscoveries in Electronics, Aviation Electric- 
x. Air Conditioning, Power Plants, etc. 
ou learn them all at Coyne, America's 
Breatest “Learn by Doing” Electrical Schooll 


MEN! WHETHER YOU ARE 16 
OR UP TO 50, GET MY BOOK! 
Coyne training is E. ASY » PRACTICAL. Train 
in real electrical equipme nt, mot by cor- 
pondence. Coversevery branch of Electricity. 
Jon't let age, lack of education or experience 
hold you back. You don't need much money— 
get my training first, pay for it in easy monthly 
payments after graduation. I'll even help you get 
part-time work to help with living expenses. Life- 
time I mploy ment Service to ars aduates. Coyne is 
44 years old—known everywhere. Mail coupon 
today for big FREE k! 
Ree ten een esaeeeeosooors o 
H. LEWIS, President 
8 COYNE ELECTRICAL SCHOOL 
§ 500 S. Paulina St., Dept. B3-73, Chicago, Ill. . 
Send FREE Coyne Book and tell me about your plans to help ' 
me get a good war-time jub with a peacetime future 


NAME : seas a 
ADDRESS : 
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Hot Meals .. EVEN 
ina “FOX HOLE” 


with HEATABS 
and VEST POCKET “’STO 


Food calis for HEAT, wherever are! HEATAB 
(Tablets of Concentrated “Heat wilt ti light instantly, — 

will burn tong, with inten outdoors or i 
doors. Campers, —_- -ers, Tenters, fishermen can cook, 
fry. boll food, start fires under any circumstances with 
HEATABS. Many aan ~ ay! Scouts, Girl Scouts, house- 
wives, doctors ed Cross and Civilian Defense 
workers, dentists, hentee. industrial workers, etc. im- 
Ro A by 
poisonous . . « NO SMOKE, sooT. FUMES or ASH! 
Aw orrEs Rakeh; COLLAPSIOLE veh 
poet ize) h TWO LARGE CART of 
Neat S. only$i. 00. Postpaid ORDER BY MAILTODAY! 


J. W. SPEAKER CORP., 1675 N. Water St., Milwaukee, Wis. 
S aaa ved 

c D concen alec 

HEATAB mi HEAT 


AIRCRAFT Designing & Engineering 


You can learn to design airplanes. A Ryan 
Home Study Course in Aeronautica! Engi- 
neering will prepare you quicker for a 
job with good pay and a future. Easy to 
understand. No experience necessary 


- ye E gE 24 Page Valuable 
iMlustrated Booklet 
RYAN AERONAUTICAL INSTITUTE 
417 Lindbergh Field, San Diego, California 


ARTIFICIAL ARMS- 


wR FOR —E BOOK showing how 

CARNES ARTIFICIAL arms. legs have PUT 

THOUSANDS BACK ON THE PAYROLL. 

Every limb made to fit individual amputa- 

tion. World-wide recognition of merit since 1904 
SENT FREE—advise whether interested 

in leg or arm—no obligation, send for it now. 

CARNES ARTIFICIAL LIMB CORP. 

Dealera and Representatives Everywhere 

910-5 East = __ anes | City, Mo. 


Learn bi-l-) +; 


Machine or Tool Designer through spa 
nay Many making $100 to $125 a week. 
panding industry calling for more machine and tool desi ners 
then available. Rush name and address today for facts on 


Machine or Tool Desi State age. 
ono. INSTITUTE oF CHNOLOGY, Box 207, Greenville, Ohio 


lf you’re needed and can qualify 


T SERVE YOUR COUNTRY 
IN THE U.S. CROP CORPS! 


Watch for local recruiting in your community 
VU. S. DEPARTMENT OF AGRE:ULTURE and The War Manpower Commission 


Now that you are writing to loved ones (at home— 
or in the service) almost daily—pep vp your letters! 


How To Write Good Social LETTERS 


By MARIANNE MEADE 


Complete and authentic information on the writing (and answering) of 
every type of communication—and_ replies, formal letters, informal letters, 
and personal business letters. The book tells you ,~-& L put warmth. 
erm inte friendly social le Besides the 

















character, 
mous people, noteworthy 
for their charm and expressiveness, Special 


KNICKERBOCKER PUB. CO., 116 Greenwich St., Dept. L82, WN. Y.C. 
POPULAR SCIENCE 


writing to advertisers, 





POPULAR SCIENCE 


wo’ 
WAZ72 ipted gntY 


y- SAVING 


PPORIUNITIES 





Many worthwhile opportuni- 
ties appear in these pages. 
You'll find all surts of at- 
tractive buys . . . products and 
services for your home, auto, 
radio, work shop, camera, 
hobbies and what not, Classi- 
fied under subject headings, 





WHAT DO YOU NEED? 


you'll find everything you need 
for your 
business use at low prices. 

Please mention 
ence Classified when writing to 
advertisers, 
ed fairly and courteously 


personal, family or 
Popular Sci 


You will be treat- 








Classified Ads only 35c per word per insertion, 
payable in advance. Minimum ad 10 words. To 
be included in August issue copy should be in our 
office by June 8th. August issue on sale July 1st. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.— 


NEW YORK CITY 





ADVERTISING 


FREE—‘‘10 Reasons'’ why you'll profit by 
classified advertising in "po, ular Science. 
Write for this free folder y. Read the 
important facts it contains before you 
place any classified advertising. Write for 
your copy today—it’s free! O. K. Kelly, 
Room 1102, 353 Fourth Avenue, N. Y¥. C. 
MAIL Order Sales Booming with our clients 
from coast to coast. Why not hook up 
with our 30 years of success in ad writing 
and merchandising. Get some of this quick 
money. Our list of best pullers selected 
from latest actual cash producers free. Van 
Mark, Times | Star Tower, Cincinnati. 
MAIL-Order or agent ad reaching 1,000,000 
families throughout United States $15.40 
inch. Nowepagen magazine, mailing-list, 
ratebook, free. Chicago Advertising Agen- 
cy, 20-SP West Jackson, Chicago. . 
MAIL order advertising counsel. Martin 
an. 171TB Madison Ave., New York 
ity 
ADVERTISE: 24 words, 149 news 
$6.50. Lists Free. Advertising 
4515-P Cottage Grove, Chicago. 


AGENTS WANTED __ 





apers, 
ureau, 





SELL Advertising fans, ration book covers, 

calendars, lead pencils, 
wood novelties, combs, toys, thermometers, 
leather goods and book matches. Complete 
catalogs free on request. Liberal commis- 
sions, easy to sell. Credit reference nec- 
essary. Write Joseph Goodman, Advertis- 
ing Specialties, 63 S. High St., Columbus, 
Ohio, 


MAKE Rea! Money! Fastest selling, 50c box 

Military Stationery—contains 50 letter- 
heads, 20 envel 
bond paper. Choice of insignia—Army, 
Navy, Marine, Coast Guard, Air Force. 
Selling price wholesale, $4.20 per doz. 
Agents price $3.00 doz. Samples, 3 boxes 
$1.00, postpaid. Money refunded if not 
satisfied Weisbord Printing Co., 1342 
Brown Street, Phila., Pa 


AT Last! Something New and "Sensational 

in Christmas Cards. Amazing ‘‘Oilette’’ 
Cards. Like costly oil paintings. Never be- 
fore offered. Gets orders fast. Beautiful 50 
for $1 Cards, name imprinted, 10 other 
assortments, Big profits. Bonus Samples 
on Approval. Puro Co., 3043 Locust, 
241, St. Louis, Mo, 


CHRISTMAS Cards. Earn $2, an 
Take orders galore from friends 
assortment. Big prefits. Bonus 
20 designs, America’s fastest selling 21 
Christmas folder box, Costs 50c. Sells $1. 
Request samples today, Sunshine Art, 
Dept. N, 115 Pulton St., New York City. 


GOOD Paying Business  Bilvering mirrors, 
plating autoparts, reflectors, bicycles, 
bathroom fixtures, etc., by late method. No 
tanks or shop required, outfit furnished. 
Free sample. Gunmetal Co., Ave. G., De- 
catur, Illinois. 
PERSONALIZED Patriotic Items! Today's 
great sellers! Sample free! Harry H. 
Latz Service, Inc,, 242 West 55th Street, 
New York City, 


hour. 
50 Ex- 
Samples 


JULY, 1943 Please 


cloth—paper— | 


S, printed in two colors, | 


Dept. 


mention PoPULAR SCIENCI 


TAKE orders for new, sensational Plastic 
Lifetime Reproductions of any photo or 
negative. Amazingly beautiful. Big earning 
rtunity. Part or full time. Get details 
quickly uaker Service Co., 914 Walnut 
St., P ila elphia, Pa. 
MOVES fast at 50c to “every Servasman’s 
Family. Sample 25c, New ‘‘Service Ban- 
ner Flags" stamp book of -10c New Nov- 
elty, big hit. Sample 35c. Sanitary rubber 
and razor blades. Dept. PS-14, Lytle, Fred- 
ericksburg, Ohio. 
INVEST with Uncle Sam! Get your money 
back with big interest; receive freedom 
and protection in return. Ev very loyal Amer- 
ican can be a partger 2, \ cena buy U. 8S. 
War Stamps and Bo 


IF You Are calcio you can make good 
money with a wleigh Route. We help 


| you get started. No experience needed to 


start. Steady work. Write Rawleigh Co., 
Box G-2-PSC. Freeport, Il! 
AGENTS—Coin Money—It's New 

Everyone wants radiant plastic plaques 
of loved ones. Commissions advanced. We 
deliver, Collect. Kondon, Box 157, Upper 
Darby, Pa 


BIG Money ¢ 


It's Hot! 


taking orders: Shirts, Ties, 

Hosiery, Underwear, Pants, Jackets, 
Sweaters, Uniforms, etc. Sales equipment 
Free. Experience unnecessary. Nimrod, 
4922-AV Lincoln, Chicago. 


MAKE money applying initials on automo- 
biles. Also, sideline salesmen for short 

run Decal name Ralco, 1483 Wash- 

ington, Boston, Mass. 

AGENTS—300% Profit selling Gold Leaf 
Window Letters; stores and offices. Free 

samples. Metallic Letter Co., 437 N. Clark, 

Chicago. 


FREE Water and our concentrates. 
flavors, lotions, sham 

labels, bottles furnish 
Russell. Detroit. 


LICK After-war layoffs! Start own busi- 
ness; home, office. Booklet describing 
“‘Collection of 127 Tested Plans’’ free. Elite 
Co., 214A Grand St., New York 
THE Lord's prayer and crucifix on a penny 
Mail 25c for particulars. Buglo Novelty 
Co., 7201 Natural Bridge Ave., St. Louis, Mo. 


LATEX Products a Prices—Samples 

$3. Diverso, Dep . 617 No. Second 
Street, Milwaukee. Wisconsin. 
CHAMPION belt sample 25c, 

3c. Leathercraft, 844 W 
Baltimore, Md. La 
ENOUGH to make 4 gallons and kill over 

100 trees or sprouts, $3.00. BoKo Co. 
Jonestown, Miss 


SELL Latex Products, 
$1.25 for samples. Peerless, 
Broadway, Kansas City, Mo, 


PLAYING card game. 2507 profit. Sample 
game 25c. x 842, Denver, Colorado. 


LUMINOUS | i ‘Profitable 50c seller. 
Details. Ward, 97B, Saybrook, Conn 


eg RELICS 
IND GOODS 


25 GENUINE Tadian Arrow heads, $1.00. 
Catalog. Geo, Holder, Glenwood, Ark. 


lates. 





makes 
72 products. 
Qualco, oo 20030 


information 
Baltimore, 


‘Large Profits, Send 
4050 BM 





Montuy when 


| Copy, 





writing to 


276 ANTIQUE Firearms, Swords, Car- 
tridges. Catalog 10c (Photographs of 
Most). Indian Relics, Fossils, Antiques, 
Minerals, 4,000 Bargains. Catalog 1l10c 
(Photographs-Most). Heike, Wenona, I). 
SWORDS, rapiers, daggers, pistols, armor; 
illustrated catalog, 25c. Robert Abels, 
860'2 Lexington Ave., , a 
ARCH + sU PPORTS 


MADE to measure, by an expert, send size 

and width of shoe, outline of foot. Price 
3. $1. deposit, balance C.O.D. Twenty- 
five years experience. F. P. McCord, Arch 
Specialist, Mexico, Missouri. 


AUTHORS SERVICE 








WRITERS! Membership in A.O.A.W., costs 

$3.00 per year. Gives year's subscription 
to ‘Arrival,’ Writers, Swappers, Hobby- 
ists, Opportunity Seekers Magazine. (25c 
Ads, 3c word) Beautiful Certificate 
for framing, Auto Press sticker for wind- 
shield, Authorized Press card. Construc- 
tive criticism and opportunity to Cash In 
on writing by New Methods. Many prom- 
inent writers, members. Join Now. As- 
sociation of American Writers, 319 So. 
Marengo, Pasadena, Calif. 


NEW Writers Wanted to re- = ideas in 
Papers, magazines, books lendid op- 
~y--d to “break into” Seal table writ- 
« field. Rush postcard for Free Details. 
Comfort Writer’s Service, Dept. F-150, 
St. Louis. Mo. 


AUTOMOBILES 


AUTOMOBILE Racing Book, Fifth Edition 

—Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 
chargers, rules, formula. plans, stock con- 
versions, roadster Facing, fast Fords. $1.00 
postpaid: $1.15 C.O.D ay Kuns, Depart- 
ment 274. Madisonville. Cincinnati, Ohio 


MOTO-PURR,—new scientific tablet! In- 

creases gasoline mileage 30°,! Rebuilds 
compression! $1.00 package treats 140 gal- 
lons. C D. or postpaid—( Liberal trial 
supply 25c.) Results guaranteed! Inquiries 
invited, Moto-Purr Distributors, 3338 Man- 
derson, Omaha, Nebraska. 


WHIRLGAS Superchargers, $3. increase 
mileage 20%; power 10°. Perfect per- 
tual performance. Refund guarantee. 

niversity test. Any car: give make, year. 

Wrench installs 15 minutes. John Hanley, 

Manufacturer, 5719 Loraine, Detroit, Mich. 


EXTREMELY simple method of high rate 
battery charging. 10 to 150 amperes 

Garage and service stations can assem le 

from materials in s\ock. Easy simple plans, 

S ~] Earl Clifford, 585 20th St, Oakland, 
‘ali 


RENEW car batteries inexpensively, 
structions $1.00. Popular Service, 
cine, Wisconsin. 


AUTO SUPPLIES & EQUIPMENT 


DIESEL conversions for auto, tractor, and 

Marine engines Cheap’ installation. 
Wonderful performance. roven factory 
method. Different and better. Costs nothing 
to investigate. Write for free circular No. 3. 
egg mt Company, 201-204 Manchester 
Bidg ortland, Oregon. 








In- 
Ra- 





advertisers. 


33 














More miles for 


NU-POWER Your Motor 
less. truck, tractor 


N wer 
pany, 3 19th, Philadelphia, Pa. 
STOP Sticking valves. Pree up piston rings. 
Make car run like new. Send $1.00, will 
Tex you how, Jobe Co., Box 82, Weslaco, 
ex 
GASLESS Gas! Qu 
ed. Formula, 
ton, Ky 3 
TIRE Preservative; Formula 25c 
R. Plumb, Herkimer, N.Y. 


_AVIATION 


BUILD and fly your own maaspeeyere _ 

ered monoplane, home. Easy — 
Tested plans, ” ania $1.00, y 
Dearborn, Mi 


32 U. 8. Army- Navy planes Omcial hoto- 
graph reproductions. Bombers rans- 
ports—Trainers- rg $1.00 postpaid. 
Abbott Co., Box 63-L, Macon, Ga. 
BATTERIES, GENERATORS. ETc. 
EDISON Batteries: Power, Light. Five year 

uarantees. Fifteen year life. Complete 
lighting equipment. Free literature. See- 
Jay Company. 321 Yonkers Avenue, Yon- 
kers, New York 


BOATS, OUTBOARD MOTORS, 1 ETC. 


$ 
pany. 5810 N. 





nd- 
oving- 


ickly, easily com 
. Dueffey, C47, 





(coin). 














FULL size, cut to ghege boat | Pistrate 
blueprints. 7%2—38 feet. Illustrated 
“Build a Boat" catalog, 10c (coin). ‘‘How 
to Build Boats’’ boo $1 Cleveland 
Station A-77, Cleve- 


I Blueprint Co., 
. Ohio. 


Used and | Rebuilts. 
arts. Bargain list 
55 Commonwealth, 


SRTDOARD Motors 

Save money. Used 
Crandall-Hicks, 
on, Mass 


IL, Your Rowboat! Mast, boom, sail, $12. 
rysail, Brewster, New York 


BODY-BUILDING COURSES _ 


PER Ju-Jitsu—lightning defense and 
Sattack system. Sensational 
dy course now ready! Learn to lick 
tes twice vour size with only vour bare 
ds 
abash, Dept. 2-509. Chicago 
URSE—Gained 52 pounds 
$2.00 now! Sanders, 421 


ange, Il) ie 
strong, muscular, full of pep. Amazing 
new body- building course. Write Olympic 
stem. Waterville. Me 
PER system of Natural Physical Train- 
ing. Free booklet. Harry Good, 3261-PS 
latson Road, St. Louis, Mo 
ILD muscles new way. Pun! Power, 923 
W. Vine, Kalamazoo, Michigan 





14 months! 
Spring, La 





BOOKS, PERIODIC ALS 


ADE “Magazi nes, current numbers, 
Advertising, Art, Aviation, Building, Ed- 
@eation, Food, Hobbies, Insurance, Jour- 
lism, Live Stock, Mail Order, Medical, 
tal-Working, Music, Packaging, Patents, 
otography rinting, Poultry, Radio, 
frigeration, Signs, Sports, Transporta- 
m and scores of other subjects. List with 
Commercial Engraving Pub- 
. 448 North Ritter, Indianapolis, 


on 


AT every Mason wants. We have Ma- 
sonic books for Blue Lodge, Chapter, 
mandery, Scottish Rite and Shrine. 
r rituals are used the world over. Send 
free catalog of books and rituals for 
sons, Odd Fellows, Knights of Pythias, 
ights of Columbus, Elks, etc. Ezra A. 
Publisher, Inc., P. O, Box 796, Dept. 
Chicago. Il 
UCATIONAL Books sold che cheaply or 
rented for small fee. Books bought. 
Money back guarantee. 4,000 Bargains. 
Catalog Free. (Courses Bought). Lee 
Mountain. Pisgah, Ala. 
BACK dated magazines es (foreign, domestic. 
arts). Used text —latest fiction— 
Booklets. All publishers. Catalogs 10c (re- 
funded). Cicerone’s. B, 863 First 
Avenue, New York, N 
NY Book (New, Used, Out-of- print, Rare) 
promptly supplied! est prices! 
for free bargain catalogue! Old Prof's Book 
Shop, 816 Arcadia Court, Pontiac, Mich- 
igan 
PRETTY Girls photos, cartoons, novelties, 
books. Jumbo assortment with list $1. 
Edward Gross, P, Carnegie, Pa. 


Please mention Porutar Sx 
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PRINTS 


new home | 


Pree details. Nelson Co., 321 South | 


| elties and utility products in 


| Complete, 


Send | 


RARE Photos, booklets. Sample photo and 
rice list, Special as- 
se! i Hembree, 308 -W West 8th 





— Real Models. 40 
—e -3 All different, 
Box 342, Coving- 


iRSnC my 
Photos for $1 
postcard size. Scott’ 
ton, Ky. 
FASCINATING Girls—Art Pictures—Books 
—Oddities—Male Athletes—Post Cards— 
Large assortment $1.00. Particulars dime. 
Novak, 2039 East fist Oakland, Calif. 
SUBSTANTIAL ime profits taking 
po ines. Comp 
starting supplies Pree! Pines, 144-34 70th 
Avenue, Flushing. New y York. 
BOOKS, | yo print new, used) quickly 
rR plied. Se bargains. Catalogue. 
~~ Ee teat Marx Ave., Detroit, 
Hichigan 


ADULT Books :—Catalog, lists, sample book 
25c. Lefavor, Box 571, San Bernardino, 











Calif. 
“THE Creator And What It Takes To Win 
The Peace’. Price 20 cents. Wm. E. 

Dreyer. 39 So. 8th Street, Newark, N. J. 

5 MOST read mail order magazines, 20c. 
Armand Cartier, 695B North, Pittsfield, 
lass. 

BOOKS, Cards; | 
log 10c. Easterncity, 

Chicago 

i9 DIFFERENT exciting 5 poses, 

tiful nude models. Send 50c. 


Novelties, Samples, ;, Cata- 
330-Se Wells, 


‘most beau- 
Lee, 3620 


| Merchandise Mart, Chicago. 


ADULT books. Sample and catalog, 10c. 
Alstone, 260, Lunenburg, Mass. 


BUILD IT YOURSELF 


BUILD your tractor from second-hand 
automobiles! Convert your horse drawn 

farm equipment into tractor drawn eQuip- 

ment. clan's Garage, East Wareham, 
ass 








~ instructions for 
$i. William Tanger, 


and 
garden tractor, 
Bellefontaine, Ohio. 
FINANCIAL Independence 
Simple method. Walker & Bro., 262 Sum- 
ner Place, Buffalo. N.Y. 


BUSINESS OPPORTUNITIES 


PLASTEX Industries offer industrious men 

an opportunity to start a business of 
their own, manufacturing art goods, nov- 
lastex and 
marble imitation. ':c material makes reg- 
ular 10c store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. We are now 
placing big chain store orders with man- 
ufacturers. Ambitious men have chance for 
real promperiyy Plastex Industries, Dept. 
8., 1085 Washington Ave., New York, N. Y. 


START Home Business making statuary. 

plaques, art goods, novelties, souvenirs, 
concrete tery, garden furniture, arti- 
ficial marble Scortte. liquid marble. Make 
your own flexible molds. Amazing profits. 
Valuable folder free. Creative Publishers, 
PS7, Glencoe, Illinois 


INVESTMENT Opportunity: Invest 10% of 

your salary in scientific equipment such 
as tanks, guns and planes now being pro- 
duced by . ome a stockholder in 
this A-l concern 
Save your money 
try for tomorrow 


MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop. 
illustrated course shows you 
how. Welding. Refrigeration, Motor re- 
pair, How to get business, etc.. all phases 
covered. Free literature. Christy Supply, 
Dept. 730, 2835 N. Central Ave., -, Chicago. 


BUSINESS for yourself. Make $1000.00 

monthly. We start you. Send and 
self-addressed envelope for enough cleaner 
for six 9 x 12 rugs. This is a real proposi- 
tion and money maker. Money back guar- 
antee. Akron Rug Co., 5 N. Adam St., 
Akron, Ohio. 


LIQUID Marble; 
lazed. 


ored. 
Flooring. Livecime’ wear, ‘a, color. 
riorities. Flexible molds. Plaster a4 
into Se A, mo: now, Pull infor- 
aoe ree. rite—Compo-Tex, 
Box 786- St. Louis, Mo 


GooD Paying Business Silvering mirrors, 
toparts, reflec 














by buying War Bonds. 
today to save your coun- 











snow- white, multi-col- 
“No 











Fascinating— | 
| makers. a eee Co., 





Plating au —, bicycles. 
throom fixtures, etc., by 
No tanks or shop required, outfit ‘Turnished. 
Free sample. Gunmetal Co., Ave. E., Deca- 
tur, Illinois. 


tence Montuty when writing to advertisers 


GET Into Mail Selling. Prepare for future. 
Start sideline business now. Splendid 
opportunities. Interesting, profitable _— 
positions immediately available. 
ressive M e tells how! Free details 
and premium “oller. Progressive Mail 

Trade, Sheboygan, Wisconsin. 
MAIL Order YY Course shows you 
oney, spare or fulltime. 








BECOME ‘Retrgeration service man, Open 
your ow Be independent after the 
war. Little co necessary. Complete 
illustrated shows how. Free booklet. Me- 
chanics School, 4701 West Pico, - Los 
Angeles 
SELL late exclusive books of instruction by 
1 a -y supply snappy circulars 
bockat tore competition. 
"Pnancial Education, 436 
Commonwealth Bidg., Denver. 
127 WAYS to make money, in home or 
office, business of your own. Full par- 
peulare free. Elite Co., 214-A, Grand 
. New York. 
z 4 HOBBY ‘becomes a business. Do psn have 
one, or know of any? It will be worth- 
while for you to write me fully. J. Malloy, 
Route 2, Rahway, N. J. 
PLATING—Combination brush and tank— 
Gold, Silver etc. Commercial size job. 
Inexpensive to build. Plans $1.00. Box 177, 
Gainesville, Texas. 


AMAZINGLY Successful Mailorder Plan. 
Work at Home. Pays well. Literature 








| Pree. Leonard Publishers, 255-C West 93rd 


Street. New York. 


| “HOW To Make — Molds and Plaster 


Plaques.”’ Profit in popular novelties! 


klet 25c. Plastercraft, 1406 E. 43rd St., 


Boo 
| Cleveland, Ohio. 
| LET us show you how you can get dollar 


building | 
. | profit for yourself. 


from the ladies. at 400% 
Complete setup Free! 
Elmer Swanson, Niagara, North Dakota. _ 


FREE—200 clever mailorder, homework, 
loca] business offers—all snappy money- 
828-K Carpenter, Oak 


orders by mail, 


Park, 

MILLER’S Chemical Specialties Research 
insures modern formulas for rfect 
roducts State requirements. tails 
ee! Miller, Chemist, Tampa, Florida. 

NOVELTY Manufacturers Attention! 
Choose clever ideas that will sell. Novel- 

ty Shop, 174 Graham St., Paris, Texas 

SWISS Music Box Works—$1.85 to $2.25 
Suitable for many novelties. Merm 

Manufacturers, 147 West 46th Street, N. = 


“VARIOUS Opportunity Catalog’ . Oppo 
tunities galore seeenalty advertised. 
Copy 10c. P. O. Box 1735, San Diego, Calif 
BIG Profits operating ; America’s lowest 
price anut venders Write today for 
prices. elding Mfg. Co., Jackson, Mich. 


ADVERTISING § Specialties s business of your 
own. See Joseph Goodman advertisement 
weet a tle anted of this section. 
nay Peariter r Mechanics School. 
Wheels homestudy. Repairing in- 
creasing. Canton, Ohio. 
INCORPORATE your business. Free details. 
Tax Research Bureau, Inc., laware 
Trust Building, _ Wilmington, 1 Delaware. 
QUICKEST. Cheapest, Shortest “Way to 
learn the Mail Order Business, 25c. Hoff- 
mann, 2740 Coy, Cincinnati, Ohio. 
SUCCESS. happiness assured ~ regardless 
race, creed. Write—Nirvana, Norfolk, 
» 





SUCCEED! Gperate own business; home, 
office. 127 tes oe poe. Particulars free. 
General Sales, 9 t 16th, New York. 


MAKE Money at home in spare time bi by 
mail. =e ; ape Publishers, Box 23, 
Pawtucket. i 





SELL sy = mail. Easy profits. Dept. 
on Lytle Supply Co., Fredericksburg, 





BUSINESS SERVICE 


REVOLUTIONARY Addograf only $5.00. 

Paster than any other adding machine, 
device or system in adding, subtracting 
and proving figures. Balances ledger ac- 
counts without adding either side. Sub- 
tracts any group of numbers from any 
other group without adding either grou 
Proves the work. Unlimited capacity. Write 
for details. Prewett Addagraf ——- Co., 
704 S. Spring St., Los Angeles, Calif 





POPULAR SCIENCE 








CAMERAS, PHOTO SUPPLIES 





WRITE Bass First—Largest stocks of fine 
cameras, (still and movies) in the U.S.A. 
Latest Argus C-3 = ay eg range find- 
er, synchro flash lens; also 
75mm, Bausch & faa Telephoto F:5.6; 
also coupled to range finder. $82.55 value, 
price—$60.50, unconditionally guaranteed. 
Cowhide Eveready case, $4.75. V. P. Ihagee. 
F:4.5 Anastigmat, Prontor shutter, $16.75. 
Whatever you want in photography, write 
Bass first. Liberal trades, For over thirty 
years, money a 
Camera Company, Dept. S.P., 179 W. 
Madison Street, Chicago, Til. 
AMATEUR Photographers attention! Im- 
prove your hobby of picture taking and 
learn how to make money with it. Write 
today for our 40-page book catalog and a 
sample copy of American Photography, 
enclosing ten cents for postage. Contains 
articles and pictures of the world's fore- 
most writers and ay gg Camera 
House 141, 353 Newbury St.. Boston ass. 


CASH! Spot cash for camer lenses, bi- 
noculars, movie or still, sound projectors. 
Send full description by mail, or wire for 
Prompt cash offer. Over 30 years of de- 
penceny insures honorable dealings. 
ass Camera Company, 179 West Madison 
Street. Chicago, Ilinois. 
GORGEOUS Girls! Nude “photographs ; for 
Art Study! Post card size. Glossy finish, 
no two alike, 10 for $1.00, 25 for $2.00 post- 
paid. Cine Art Studio, Box 328-G, Holly- 
wood, Calif 
PHOTOGRAPHY 
Science readers. 
more business! Classified oar. 
Fourth Ave., New York Cit 
CAMERA Repairing. Sellows “made ‘to or- 
der, shutters repaired. Bellows made to 
fit all tensed cameras! United Camera 
Co., Inc.. B-1515 Belmont. Chicago 
CONVERT that old camera or lens into 
cash. We pay highest prices for your 
used equipment. Bleitz Camera Company, 
5338 Hollywood Blvd., Hollywood, Calif. 


CARTOONING, SIGN PAINTING, 
DR AWING AIDS 


is a hebby 
Advertise here and get 
Dept., 353 





ARTISTS: Make life drawings and paint- 

from our photographs. Beautiful 

s. Sample assortment $1.00. Mini- 

studio, 2421 Seneca. Westfield. N. J. 

LEARN Cartooning Complete 14-Part 

Course $1. Western Institute, C1619, 
Palatine. Illinois. 


CHALK TALK STUNTS 


LAUGH ‘producing program, $1.00. 
trated catalog 10c. Cartoonist 
Oshkosh, Wis. 


CHEMICALS & APPARATUS 


CHEMISTRY Laboratory apparatus and 
chemicals for industrial, analytical, and 
experimental laboratories. Complete sup- 
ply service for students taking correspond- 
ence school chemistry courses. Send ac 
footage for free 44 page catalog. Dep 
26, Biological Supply Co., 1176 Mt. Hope 
Ave.. Rochester ‘ 
WINN’S new idea Home Laboratory Chem- 
ical Kits and apparatus outfits for home 
experimenting. Send 5c for literature and 
retail supply catalogue. J. H. Winn Co., 
Dept. 611. 124 W. 23rd St.. N. Y 
TIRE Saver, One “package adds thousands 
of miles to 8 or 10 tires. It is laboratory 
and road tested. Send $2.50 to R. Bensi 
Distributing Company, 6521 Pinehurst, 
Dearborn, Mich 
HANDBOOK for Chemical Experimenters. 
Hundreds of experiments; illustrated; 
50c, Experiment booklet, 10c. Reading Sci- 
entific Company, Reading. Pa 
DE LUXE 30 piece Chemical Set, $1.00. “Big 
book containing hundreds of fascinating 
experiments, only 50c. Dept. PS-2, Colonial 
Chemical, Brockton, Mass 
LABORATORY Supplies at Wholesale 
Prices: Chemistry, Biology, Physics. Cat- 
alogue, 10c. National Scientific Co.. 2204 
W. North Ave., Chicago. Established 1908. 
COLCHICINE—Evolution chemical creates 
new mutant plants. Illustrated booklet 
plus Experiments magazine 25c. Questop. 
Wellesley. Mass. 
FREE wn Gomtets | saperatess Sup- 
1 al Book Sal ow To Make 
hemical AB, $1.00. Tra- 
cey Laboratories, Evanston, Illinois. 


LABORATORY Spectroscope_ for chemical 
analysis $2.50. McCutting Sons, Camp- 
bell, California. 





~Tilus- 
Balda, 
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if not satisfied. Bass | 





= | 
of Popular 
earning up 


| ployment and Credit Agencies, 





Please mention Porutar SciENCE 


in dark. Six 


LUMINOUS Paints will glow 
126 Lib- 


coio.s. Fairmount Chemical Co.. 
erty St.. New York City. 
CATALOG 3000 Illustrations 10,000 p 

Sent for 50c. Laboratory Materials, "aaii 
Vincennes, Chicago a 
FREE chemical catalogue. Enclose 3c Post- 
¥ - Greenwood, 398 Broadway, New 

ork. 





DETECTIVES 





DETECTIVE training-Secret Sevestientions | 


-Easy method-Fingerprints. Booklet Free. 
International Detective System, Box 756-P, 


| Journal Square. Jersey City. 


DETECTIVES—Work home—Travel. 
Be Wagoner, 


perience unnecessary. 
P- AS5 West 86th. N. Y., A ES 
DETECTIVE Training. Phillips Secret 
me eshte 1917-C North Kenneth, Chicago, 


DOGS, BIRDS, PETS __ 


ST. BERNARD puppies. 

beauties. Franklin Young 
Long Island. New York. 

DRAFTING INSTRUMENTS 


UNIVERSAL Scale. Infinite scales and 
. Shop. Simple, practical, Price 50c. 
Cc. King. E. Kingston, N. H 
FREE catalog of drafting instruments and 
omen. ordon’s, 162-PSB Madison, 
ica 


EDUCATIONAL & INSTRUCTION 


EARN Certified Grapho-Analyst degree in 

amazing new science. Students report 
to $1.00 an hour spare time, 
$75.00 weekly full time. Graduates in Em- 
Police De- 
theaters, department 
offices, private 

service. 3000 
free, Institute, 


. R3, Riverhead, 





partments, hotels, 
stores, courts, doctor's 
practice. Free Placement 
word illustrated lesson 
Linn Creek, Missouri 


PSYCHOLOGY teaches about mind. Bio- 
Psychology teaches about power of mind 
over body. Learn to use powers of your 
subconscious mind. Grow. Broaden your 
education. Invest in yourself. Develop per- 
sonality. Gratuitous information, Depart- 
ment P. Taylor School of Bio-Psychology, 
Chattanooga, Tenn 
WELDING—Electric Arc. Learn quickly by 
actual practice at Hobart Welding School. 
Individual instruction at bare cost of ma- 
terials used. 50c in stamps brings valuable 
welding lessons post paid and full particu- 
, aoe Welding School, Box P-732, 
nio 
GOOD ‘‘Used"’ educational books on all 
subjects bought, sold, rented, exchanged. 
Satisfaction guaranteed. Complete details 
and 84-page illustrated bargain catalog 
ee. Write Nelson Company, 321 South 
Wabash. Dept. 203. Chicago 


CLINICAL Laboratory Technic taught in 

your own home. Practice outfit supplied. 
Bulletin free. Imperial Technical Institute, 
Box 973-B, Austin, Texas 


RADIO Communications courses qualifying 
for all Federal licenses. Home study an 
resident courses. American Radio Institute, 

44 E. 23rd St.. New York, N 


BE A doctor. Learn chiropractic. Fast 

growing profession. Write for catalog. 
Texas Chiropractic College. San Pedro 
Park, San Antonio, Texas. __ 


USED Correspondence Courses, and T Tech- 
nical Books Bought, Sold, Rented. Cata- 
log Free. Educational Exchange, Henagar, 
Alabama aN 
HOME Study Course 
Free literature. Drugless Therapy Inst., 
Tama, low 
MATHEMATICS, Arithmetic, Algebra, 
Geometry, Trigonometry. Mondell Insti- 
tute, 230 West 4ist. New York. 


CONQUER Illegal coin mac.iines! 
lars, 3c stamp. Devereaux, Box 
Battle Creek, Michigan 


SEND for your r free copy. “Creative Power 
Is Available To You." Creative Thought 
Studio, Greendale Station, Worcester, Mass. 


LOCKSMITH Course. Lock-picking. key- 


212-K, 


“Champion sired | 


Drugless Therapy. | 


Particu- | 


fitting. etc. $1.00 prepaid. Miller’s Key | 


Shop. Canadian. Texas 


HYPNOTIZE Strangers! One Minute! 
Guaranteed Course, $5.00. (Information 
—stamp). POB-1373, Raleigh, N. 
DRAFTING, Trigonometry. Slide Rule 
courses Understandable. Reasonable. 
Inquire Giles, Box 149A-2, Burbank, Calif. 


MontTHLy 


EXCEPTIONAL Opportunity. Operate a 
Collection Agency-Credit ee Quick- 

ly learned. Many make $5,000 yearly, up. 

Write Cole Associates, Syracuse, N.Y. 


ELECTRICAL SUPPLIES & EQUIP. 
ECTRIC Pencil: Writes—Engraves all 


Metals. $1.00 postpaid. Beyer Mfg., 
4515-C Cottage Grove, Chicago, 


FOR motors, welders, generators, other 
electrical items. Write LeJay Mig., 823 
LeJay Building, Minneapolis, Mi inn, 
ENGINES, ~ MOTORS, ETc. 
WINDING Data, 225 motors, single and 
three phase, $1.00. Motor Data, Box 
7631, Kansas City. Mo. 


_FARMS, OTHER REAL ESTATE 

















SEE the Highlands of Louisiana where 

winter brings no idle acres. Choice cut- 
over land at low prices with terms. Send 
for descriptive book without obligation. 
Long-Bell Farm Land Corporation, 897 R. 
A. Long Bidg., Kansas City, Mo. 
STROUT'S Big Farm Catalog! 100 Pages 

describing 894 properties in 18 States 
from Maine to Florida and west to the 
Mississippi—many ictures, rock-bottom 
prices. rite today for this money-saving, 
time-saving book, Free Strout Realty, 
255-ZB 4th Ave., New York City. 


GOOD Farm Bargains. Washington, Min- 
nesota, Montana, Idaho, Oregon, North 
Dakota. Dependable crops, favorable cli- 
mate. Write for literature, lists describing 
typical farms. Specify which state. J. W. 
Haw, 120 Northern Pacific Ry., St. Paul, 
Minn 
40 ACRES. near White River, unimproved; 
poultry land, $190; $5 down, $5 monthly. 
Free list and literature. Hubbard, 269 
Grossman Bldg.. Kansas City, Kans. 
$5. acre lands. very cheap farms. mild 
healthful climate. free stock range. in 
the beautiful Ozarks. Write, Barnsley, 
Ozone. Arkansas. 


FIELDGLASSES, TELESCOPES & 
MICROSCOPES 


MICROSCOPES! Research — Industrial — 
Amateur—Accessories. We sell—buy—re- 
air—exchange. Inquiries invited. National 
icrose t on 121 Chambers St., 

New Yor Y. 

LENSES eat your own telescope. field 
glass, microscope, riflescope, etc. Assort- 

ment of fifteen lenses—$1.00 postpaid. 

Thirty lenses—-$2.00. Sixty different lenses 

—$5.00. Slightly chipped on edge. Satis- 

faction absolutely guaranteed. American 

Lens Company. 1313-S Vine Avenue, Park 

Ridge. I)linois 


POWERFUL Telescope Lens Kit—consists 
3” diameter 75” focus objective—-50x and 
100x astronomical eyepieces. While they 
last. $1.95 postpa‘d With 50x terrestrial 
eyepiece $2.95. Pfleegor Optical Co., PS7, 
Sunbury, Pa 
ASTRONOMICAL Telescopes. binoculars, 
cameras, microscopes: bought. sold, re- 
paired. Send 10c for list of instruments de- 
aes Rasmussen, Box 294, Amsterdam, 





Laboratory 
repaired, ex- 
Klein, 225 


MICROSCOPES, Scientific 
Equipment, bought, sold, 
changed. Catalog. George 
Fifth Avenue, New York. 
NON- age prism binoculars, 12x, 
$7.50 postpaid. Schalow Optical Works, 
2627 pi Road, Toledo, Ohio 


FOR THE HOME 


PAINT Surprise Package $1.—24— —24—'2 pint 

cans, (equivalent to 1'5 gallons) inside 
and outside paints and enamels, assorted 
colors. Product of one of America’s largest 
paint factories, brand new, guaranteed 
paint, Express a x only ei ie al 
dio, O. Box 


1000-2. Newark 
FOR INVENTORS 
INVENTORS: Learn now—without obliga- 
tion—how to protect and sell your inven- 
tion. Secure Free ‘“‘Record of Invention" 
form for establishing date of your invention 
—and new Free Book “Patent Guide for 
the Inventor’’. containing complete infor- 
mation about patent procedure and selling 
inventions. Don't elav. rite to— 
Clarence A. O’Brien & Harvey Jacobson, 
Registered Patent Attorneys, 32A-G Adams 
Building, Washington, D. C 


INVENTORS: New military and commer- 
cial inventions urgently needed by manu- 

facturers. Write for particulars. Chartered 

Institute, Dept. 3-A, Washington, D. C. 
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PATENT Your Idea! Write — ~~} 
two free illustrated books. Pro. 
tection”’ and “When and tow to Sell an 
es of valuable ae 


742-H Merlin Bidg., 
WE offer complete — . engineering, 
Preparation of patent an 
testing to inventors at 
Aerodynamic Resea Corpora 
ecutive Offices, 601 Tower Building, Wash- 
ington, D. C. 
— gland stimulating vitamin, Details 
company “Colchicine” offer. See 
“Chemicals” ae 
LET us help market your invention, Pat- 
hk ae or unpatented. Fox, Peekskill, 





Mr. Ball. BB-9441 Pleasant, Chi 
FORMULAS, PLANS, ETC. 


AUTHE NTIC Formulary 924 pages (illus- 
trated). 10,000 Money making formulas, 
, instructions, substitutes. $1.75 post- 
~ or C.0.D (Foreign. $2.10). [otales. 
Adams-Brown, Chestnut Hill, 
THE latest formulas for Factory, a 
Farm, Home and Workshop. Full Par- 
ticulars free, write, Warren White, 1300-A 
Commerce, Dallas, Texas 
I STOPPED my hair from falling out. My 
own formula $1. Ingredients any drug 
store. Remodan, Box 25, East Stanwood, 
Washington 
PORMULAS—All kinds. Latest 
makers; literature Free. KemiKal, 
Ridge. Il 
NEW gland 
accompany 
“Chemicals'’ 
ICELESS Ice! 
Instructions, 25c. 
n. Ky 


CASH for practical cal ideas and inventions. 
SP. 





reci 


money- 
Park 


sti imulating vit a 
“Colchicine er 


Dethils 
. Bee 


Cleaner! Cheaper! 
C28, Coving- 


Colder! 
Dueffey, 





FROG RAISING 


ISE Jumbo Bull Frogs, Cray Fish, Prof- 
itable. Vol Brashears, Berryville, Ark. 


GAMES, ENTERTAINMENT 


URS of fun! New Game Sensation, 
“Thirteen Rummy’, four to eight play- 
free literature for post card. D' Autre- 
nt Art Works, 109B So. St. Clair, 
yton, Ohio 
LANCING Tricks you can do! For par- 
ties. stage. Complete Act 25c. Knoff, 
ers North 52nd., Milwaukee. Wis 
N Only! Three humorous cartoons dime. 
| Joe Cohen, 1553 South Ridgeway, Chicago. 
HELP WANTED 
START your own business om our capital. 
Always your own boss. Hundreds average 
000 to $5,000 annual sales year after 
r 7 supply stocks, equipment on 
it. 200 home necessities. Selling ex- 
lence unnecessary to start. Wonderful 
oetunity to own pleasant, profitable 
iness backed by world wide Industry. 
ite Rawieigh Co., Dept. G-U-PSC, 
port, Illinois 


HEARING 











AIDS & REPAIRS s 
RING Aids Repaired and Batteries. 
Wholesale, retail guaran- 
Brown, 19 East Congress 


sick Service 
Marshall 
t, Chicago, Illinois. 


HIGHGRADE SALESMEN 


VERTISING Book Matches. America’s 
i 





a 
producing kit. Sample matches. Com- 
cut catalog. 17 color combination 
es selling easy. Commission in advance. 
rior Match Company. 7530 Green- 
Ave., Dept. P-7, Chi cago. 
HOBBIES, COLLECTIONS 


UTIPUL Stones removed from rings, 
etc. 100 assorted $2.00. Lowe's, Box 
M-311, St. Louis, Mo. 
HOBBYISTS—Name, otivens, hobby listed, 
10c; three times, 25c; sample, 5c. Char- 
lotte J. Klings, Blue Tsland, Illinois. 





NEW gland stimulating vitamin, Details 
offer, See 


accompany “Colchicine’’ 


“Chemicals"’ 
20 D IPFERENT cactus Plants, _panoaia 1. 
Eulalia Turner, Azusa, Cal " a. 





| 28 LAWN Ornament 





HOME fara 


KNOCKDOWN cedar chest, lumber, veneer. 
Price List. Giles-Kendall Co. , De- 


Pree 
catur, Alabama 


360 Please 





mention Porputar Sctrnck Montuty 


atterns 25c. Other | 
patioens: 15"-20" high; Dutch girl, Dutch 
boy. 1 | terrier. Mexican gir), Mex- 
ican > Fonguin, flower girl, 10c 
each; 3 f novelty patterns 30c. 
Ail 62° full om Patterns $1.00 postpaid. 
Strother, Box 383-EQ, Belington, W. Va. 
LAWN Furniture Set, 6 pieces, consisting 
of Settee, Chairs, AL! Tables. Inexpen- 
sively made from ee material. 
Retail value, $40. Complete si lans, 
all only 25¢ postpaid. ayne nsinesring. 


ys  - 








Box 41, Greenville, Ohio. 


PATTERNS: Literature finely illustrating 
400 beautiful Novelty Furniture, Lawn 
Ornaments, Silhouettes. Also Tools, Decal 
| ce Write Wo-Met Shop, Ashburn, 

a. 
LEATHERCRAFTSMEN: Send 10c for hand- 
book and catalogue of tools and supplies. 
E. A. Sweet Co., Inc., Leathercraft Divi- 
sion S-36, 148 State St., Binghamton, N.Y. 


CASH In On The War. postiquiars Free! 
Diehl, "532 Boundary, York, Pa. 


HUNTING 


SWAP Guns and animunition with Klein’s 
—or get Cash. We pay More—you pay 
. because we're America’s best known, 
biggest traders, Thousands upon thousands 
of new and used guns from $5—up to the 
finest. All models, 
— Winchester, ae *y 
Smith & Wesson We also bu 
Trade Fishing trackle. Outboards, 
Equipment, Binoculars, Old Gold, Cameras, 
Diamonds, Jewelry, Sports Clothing, etc. 
Describe fully what you have to trade. 
“Money Back Guarantee’ backed by 58 
years’ fair dealing. Pree “Guaranteed r- 
gain Catalog” featuri thousands of 
““Hard-to-get'’ items, Send dime (refunded 
with first order) to cover mailing costs. 
Klein's Sporting Goods, Milton P. Klein, 
Pres.. 504J South Halsted, Chicago. 


INVENTIONS WANTED 


OUR engineers would like to review patents 
covering new machines, equipment or 
tools, preferably for use in the road build- 
ing. construction, metal working, food 
processing, automotive, farm machinery or 
aircraft industries, Ideas not yet patented 
sent to us by registered mail will receive 
consideration and full remuneration to the 
originator if we are able to put them to 
use. We will buy outright or pay royalties 
on such patents as we can use. 37 years of 
manufacturing experience. Complete mod- 
ern facilities. Seeking to broaden our pres- 
ent line. Write: Product Development Div., 
Universal Engineering Corp., Cedar Rap- 
ids, lowa 
INVENTORS’ Opportunity—Large Pacific 
Coast manufacturer with iron, aluminum 
and magnesium, and permanent mold 
foundries, and large production machine 
shop (now 100% on war work) will consider 
on royalty basis, mechanical inventions o 
volume sales possibilities for immediate or 
postwar sale and manufacture. National 
coverage. No engineering or tooling cost 
to you. Describe invention and uses in first 
letter. Development Department, Kinney 
Engineering Co.. 2019 Bay Street, Los 
Angeles. California. 


NEW Product Ideas—A 1 reputable 1 manu- 
facturer will consider new patentable 
items (preferably of metal) for manufac- 
ture and distribution in the aircraft. auto- 
motive, marine, or household 
field. Ideas will be purchased outright or 
on royalty if accepted. Write brie’ 4 the 
nature and intent of your idea and, if in- 
teresting. we will send complete is. 
tions on how to submit full details for fair 
consideration. Address P, O. Box No. 6798, 
Philadelphia, Pa 
INVENT : Have you a wae practical 
invention for sale, ten or un 
Patented? If so. write artered Institute 
of wy. Inventors, Dept. 3-C, Wash- 
ington, D. 
CASH for —“Saventiens —Fassated. unpat- 
ented. Mr. Ball, BC-9441 Pleasant, Chi- 
cago. 
INVENTIONS Promoted. Patented or un- 
patented. Write Adam Fisher Company, 
183-A Enright, St. Louis, Mo. 


INVENTORS! Have you good patentable 




















industrial, 














ideas? Write Mr. Metzler, 11 West 42nd, 
N.Y. 





MACHINERY, TOOLS & SUPPLIES 


CUT The Cost of new machine tool pur- 

chases 80% by building them yourself 
from Lewis pate o “se oo ished Castings. 
All necessary and blueprints 
furnished tor butting Mills, Shapers and 
other shop tools. Hundreds efficiently doing 
war work. Send 10c to cover cost of mail- 
ing jos Catalase ew; > 23 items. Lewis 

Machine Tool be 116, + ee A, 
Dept. 8-30, ay aagsten. Cali 





INDEX Heads for sale. Very _ ensive. 

Sixty-two different divisions. Used on 
smal) lathes, drill press, milling machines, 
etc. Make gears, hobbs, cutters, etc. Very 
accurate, and durable. Not a toy, Used by 
defense schools and hobbyists. Write for 
Wee folder. 2117 East B St., Torrington, 


> de- 
cir- 
Kansas 


may caliper, direct reading, speeds u 
fense work, cheap. Free illustrat 

cular Factory, 811-H East 3ist, 

City, Mo. 

STEEL beam trammels for draftsmen, en- 
gineers, mechanics. Circular Free, Clair 

Com y, Box 92, Blythebourne Station, 

Brooklyn, N. Y. 

CONCRETE Building block machines and 

molds. Easy payments. Catalog free. Con- 

crete Mold Co., 5127 South Compton Ave- 

nue, St. Louis, Mo. 

FOR sale new and used reamer and mill- 
ing cutters not catalogued. Furnish your 

list of requirements for prices, Write P, O. 

Box 493, Flint, Michigan. 

GRIND Drills Like Factory: Attachment 
for Bench Grinder. Cheap. Factory, 

$11-A East 31, Kansas City, Mo. 

BUILD Your own lathe grinder. ¢ castings, 
building instructions, $2.50. Particulars, 

10c. Star Machine Shop, Kingfisher, Okla. 





RECLAIM dull and broken drills with Nu- 
Way Drill Grinder. Circular free. Trac- 
tor-Lite-Mfg. Co., Spirit Lake, Iowa. 


ATTACHMENT grinds, drills like factory, 
$4.95 prepaid. Factory, 1664 West 54th, 
Los Angeles, Calif. 


SIMPLIFIED Tapper's Drill Chart, 25¢ 
paid. Too! Service, 1703 Wood Road, 
cibveland Heights, Ohio. 
TELESCOPE Gauges made ‘to order, § ay 
anteed. Morosco, 19148 Marx, troit. 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


SURPRISE your pals. Your name 
theirs) in screaming headlines, 
Page Hollywood newspaper 25c, or . 

tpaid. Lefavor, Printer, Arrowhead 
Springs, San Bernardino, Calif. 
1943 EDITION Douglas famous Catalog of 
500 Tricks you can do! All the latest with 
cards, coins, thimbles, balls, ropes, appa- 
ratus, books, illusions. 128 pages, only 10c. 
Dougias’ Magicland, Dallas, Texas 


WORLD'S t professional magic shop 
keeps you in touch wi 





(or 
front 


th latest tricks. 
To receive mailings send 25c for 1943 cata- 
log. Holdens, P-220 W. 42nd St., New York. 


MAGICIANS’, Gamblers’ secrets exposed, 
Cards, Dice, Punchboards, Slot Machine. 
0c. Book Co., 


Catalog 1 Box 671, St. Louis, 
Mo. 





AMAZE Audiences! Become Professional 
Magician! Dollar Trick, Catalogue, Cir- 
culars, Quarter! Nelmar, 2851 Milwaukee, 

Chicago. a 
HOLLYWOOD Special! Magicians button, 
catalog, ghost illusion and free trick for 
25c. ~~ md of Charles, Box 8885, 
Hollywood, “call 
rofessional magic 


a * a Magic ‘Large 
incest tric 25c. Ireland, 
P- 08 Rertn Dearborn, Chicago. 
Speedily! 


>, Easily, 
.00. Guaranteed! 








HYPNOTIZE Anyone, 
Simplified Course, 
2404N15. N15, Philadelphia, 
DOLLAR Magic Set Free with Professional 

Illustrated Catal 25c. 4462-PS Ger- 
mantown, Philadelphia 
MANUFACTURING 
Post War manufacturer—Give proposition 
on plastic, folding baby chair. Suited for 
home and automobile use. Nathan Ham- 
mer, 29 Allen St., New York City. 


MODELS, small lot manufacturing, metals, 
_— etc, Milburn, Burlington, Ken- 











MILITARY INSIGNIA 





LEGAL DIRECTORY 
MEXICAN Legal Matters reliably handled. 
A. Munoz, 240, Juarez, Mexico. 


when writing to 


advertisers. 


Service 

Men; Send 10c for insignia guide, Sample 
worth 25c. Hobbyguild, 35A West 32nd 
Street, N. Y. 


EMBROIDERED Emblems for Service 


POPULAR SCIENCE 








MILK GOATS 





hi 


LEARN Metascience. Remarkable drugless 
yy nealing. . No manipulation. No apparatus. 
simpucity and results. Inex- 





DAIRY eat Journal, Dept. 368 

Mo. Monthly magazine tb with 
helpful information, $1 yearly, introduc- 
tory 5-month subscription 25c. 


MISCELLANEOUS 


GREAT Fun! Make believe you are in New 

York. Cards sent, you write, return. I'll 
mail, 25c (5—50c). Letters mailed 10c. In- 
formation about Receiving—Forwarding 
Service. Fascinating View Cards 10c. 
Haller, 436 New York Ave., Brooklyn, N. Y. 
List of Money Saving Booklets for Home 
Owners, Farmers, 3c. 





— correspondence course. Write Meta- 
science, De Land, Florida. 
FOR Sale: Remarkable money- —- 
33'5% return on investment guaran : 
endorsed by all investment houses. 
money; help your cunt: G go to any — 
post office and buy War Bonds and Stamps. 
START your own refrigeration aie 
business. Little capital pecennary. Tllus- 
trated home course shows how, Free book- 
let. Mechanics School, ‘701 “West Pico, 
Los Angeles. 








MEDICAL Laboratory Technicians in great 
demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free catal \e 
Imperial Technical Institute, Box 973-8, 
Austin, Texas. 
FOOD Dehydrators—Build your own. Sim- 
ple, inexpensive, Make to use or sell. 
Wonderful Tne. Illustrated plans, 
directions, $1.00 paid. V- ~ 7m 2144 
S. Madison Avenue, Toledo, , Ohi 
PLIES—Use | psychology; swat ‘em in flight. 
No apparatus n led. Simple, complete 
instructions one dime and self-addr 
envelope. Warner, Box 124, Station A, 
Canton, Ohio. 


bad aa any duplicator to beat Screen-O- 
° produces letters, halftones, 
eel. Lettersize $2.99. Samples Se. 
Anthony Unis, Peoria, Illinois. 








DEAFNESS. Why? Good hearing without 
mechanical aids. No drugs. Relieving deaf- 
ness. Johnston, Sta.C, Vancouver, , Canada. 


SENSATIONAL, Thrilling! Mexican-Cu- 
ban, art pictures, books, miscellaneous. 

Samples, lists, 50c. Jordan, 135-L Brighton 

St., Boston 

FREE literature how to 
treasure and minerals. 

tory, Palo Alto, Calif 


IMPROVE Eyesight. “Complete instructions 
Chicago, Illinois 


2109 Polk Street, 
HEATING six rooms $20.00 yearly, Circu- 
lars 10c. Rosenzweig, RR10-A6, Cincin- 
nati. 
LATEST Novelty—See what makes Hitler 
tick. It's Free! Diehl, 532 Boundary Ave., 
York, Pa. 
AUTO-HYPNOSIS. Magic formula for suc- 
cess. Free details. 675-B Eliot, Denver, 
le MBAR I a OT eS 2 
THRILLING art photographs. Sample 
package $1.00, Ministudio, 2421 Seneca, 
Westfield, N. J. ; 
RECEIVE mails, magazines, $s, samples. Your 
name in numerous mailing lists 10c. 
Howard, 396 Broadway, New York. 


UNPAINTED Wall Plaques $3.00 
30 different samples $1.00. 


pe 
uest list. 
Oman, 642 Broadway, St. Paul, Minnesota. 


SNAPPY cartoon booklets. 7 for 50c. Tor- 
ian's, 247 Chapel Street, Hampton, Va. 


MODELS & MODEL SUPPLIES _ 


SHIP model kits and fittings. Complete 
line Fisher model yacht equipment. All 
Boucher, Pisher, Marine Model and Ideal 
Kits, fittings and blueprints at standard 
rices. Most complete stock in New Eng- 
d. James Bliss & Co., Inc., 220 State St, 
ton, Mass. 


OPPORTUNITY to build model society. 

This can be done by defeating the Axis. 
Do your share! Get in on this project and 
increase your savings at the same time. 
Buy War Bonds and Stamps! 


locate buried 
Fisher Labora- 


r 100. 








MOST complete Illustrated Catal 
HO OO’ Model Railroad Parts ever 
published. Send 5c for mailing. 
Gates Ave., Dept. 807, Brooklyn, N. Y 
RAILWAY — a complete line informa- 
tive catalogs, O Gauge 112 pages, 25c. 
HO 48 pages, — ED 269 Erie, Mil- 
waukee, Wisconsi 
SHIP Model and —" sup} ~~. complete 
large 64 page Catalogue, 1 ild, 
510 E. lith & St. New York Ci 
BLUEPRINT’S 18” model a-o Chicago 
$1.00. Casey Pietrzak, Parramore Hosp., 
Crown Point, Indiana. 


MONEY MAKING OPPORTUNITIES 














Low priced lawn mower grinders, 
operated by hand or power. Stamp ap- 
reciated. Anton ert, 142 Gaylord 
Street, Binghamton, New York 


YOUR name printed in 10,000 “Big Mail” 
directories . Checking copies sent. 
15881-M Log Cabin, Detroit, 





rience 
agoner, 


DETECTIVES Earn Big Money. 
125 West Béth, periow = Sree. 
P-125 West 86th 


$1.98 YOUR Profit — ia 98 a new im- 
rint samples, = dime. York, 
3230 Sunset, Los Angel les. 


MONUMENTS 


MONUMENTS—Direct Low Prices, Freight 

paid. Guaranteed. Free Catalog and 
samples. Write Granite-Marble Factory, 
A49, Oneco, Florida. 


MOTION PICTURE & 
EQUIPMENT 


“ALL-AROUND” Reflector Co. guarantees 

their reflector will give 25° more screen 
illumination on Revere Pfo. -~ Address, 
10111 Euclid, Cleveland, 


8-iémm FILM- Nets as and 

white and Color; Sound or Silent. Larg- 
est selection ever compiled; 75c to $100, 
Write for new, Deluxe 1943 Catalog—pro- 
fusely illustrated! 25c (coin or stamps) 
refunded first purchase. Hollywood Movie 
Supply, Hollywood, California. 


GLAMOUR Newsreel No, 4. Majorettes, 
8mm., 50 ft., regularly 

100 ft, $2'50.) Lists, 

sample, dime. Jenkins, 392, Elmira, N. x. 


“THE World's Greatest Passion Play.’ 

8mm. 16mm, Specify sound or silent, Rent 
or purchase, include stamp. Hemenway 
Film Co., 33-Z Melrose St., Boston. Mass. 


CASH for still and movie cameras, , projec- 
tors, etc. Sterling's, 679 Northampton, 

Easton, Pa 

SALE—rent- —exchange—8-16mm mov ies, 
Send stamp for catalogue. Bailey Films, 

1653 Cosmo, Hollywood, . California, 


OLDTIME comedies and full length fea- 
tures in 8mm, 2c foot. Cope, 3720 South 
Figueroa, Los Angeles, Calif. 


LEARN Movie Projection, Management. 
Free catalog. 


Give age. Theatre School, 
Elmira, N 


FREE, 1943 Movie vie Catalog. Sample ~ film 
10c, Goodwill Company, Jackson, Tenn. 


HOW I | IT added sound to my 8mm projector. 
Information will be given for $1.00. D. 
Sarcone, 3239 Fenton Avenue, Bronx, N. Y. 


HOME Movie bargains, Free lists. Multi- 
prises, Box 1125, Waterbury, Conn. 














SOUND 


DEVELOP your own movies. Save 50%. 
Genera Company, Davenport, Iowa. 


MOTORCYCLES, BICYCLES & 
SUPPLIES 





MOTOR Scooters, Motorcycles, Bicycle En- 
gines. Midget 7". ee asoline En- 
— - Priority Needed. 10c and 
P. drawings, hentia ions, in- 
pan B, for plete $2.00 


, tpai 
307 W. Pico, 47 Angeles, Ca 
MUSIC, a es 


SONGWRITERS! Send your poems for our 
offer and Free “‘Rhyming Dictionary’’. 
Phonograph Recor Vanderbilt 
Music Studios, Box 112, Dept. RL, Coney 
Island, N. Y. 








SONGWRITERS: Write for Free Instruc- 

tive Booklet Outlining Opportunities. 
United Music Corporation, Dept, 31, 
Salem, Indiana. 





LEARN 8 Oymns | piano! 1 Postal br brin: 
c — Christensen, Kim! 


gs free 
Hall, 


WANTED—Piano accordions—any condi- 
tion. Send description. Immediate cash. 

Chaton, 600 Blue Island, Chicago. 

LEWIS Slavit, composer-pianist; piano- 
forte instruction. 141 E, 19th St., 

Brooklyn. 

WANTED! Lyrics, melodies for songs. We 
arrange, publish, sell. Superior Song 

Studios, Passaic, N. J. 


OLD GOLD, WATCHES, 
STONES 





PRECIOUS 





GOLD $35.00 Ounce—Mail old gold teeth, 
diamonds, jewelry. watches—receive cash 

by return mail atisfaction fr Gold fe: 

Free information. Dr. Weisberg 

puns Co., 1500-B E 


a PATENT ATTORNEYS 


INVENTORS: Learn now, without obliga- 

tion — to protect and sell your inven- 
tion. “Record of Invention” 
form for establishing date of your inven- 
tion, and Book ‘‘Patent Guide for the 
Inventor” containing complete information 
about patent ee and selling inven- 
tions. Delay — ay costly. For prompt, 
confidential service, write to: Clarence A. 
O’Brien & Harvey Jacobson, Registered 
Patent Attorneys, 32B-G Adams Building, 
Washington, D. C. 


INVENTORS: B Lay disclosi your in- 

vention to anyone rm ‘‘Evi- 
dence of Conception”: 

ae and Attorney’s Fees’’ and instruc- 

t_ free ncaster, Allwine & 

Hommel, 4 413 Bowen Building. Washing- 














PATENTS ‘Secured. Two valuable booklets, 
“Patent Protection” and ‘‘When and 
How to Sell an Invention” together with 
valuable ‘Evidence of Invention’ form 
sent free. Write —— yd to eupertenses 
atent counselors, Victor Evans & Co., 
41-H Merlin Bidg., Washington, D. 


4 Send for free copy my = 
tents. Reasonable 


age book on terms. 
Prompt action. Sonfidential. - Bersonal serv- 
L. P. dolph, Dept. 340-A, Wash- 








ENTOR’S Guide” free, 
100 mechanical movements. information 
goons ut patenting, selling inventions. Frank 
Ledermann, 154 Nassau St.. New York. 
PATENTS 


RS: Foresighted manufacturers 
already planning post-war sale of new 
pen-eemnaty products. I If you have a a 
invention. tented or patented, 
titute of ‘American ivcutere, 
Dept. 3-B, Washington, D. C. 


PERSONAL 











MOTORCYCLE Book ge All 
American 192 page book ** ons, An- 
swers” maintenance all Har — “indians, 
including War Models, $1. 10 —— istori- 
cal Motorcycling Facts” New $1. i = 
*“*Motorcyclist’s Workshop’’ $1.50 *‘Two 
Stroke — Motorcycles” m45 50 —— “Diesel 
Engines’’ %1. —— “Modern Motorcycle 
Mechan hee Speed Tuning” 436 pages de- 
scribing all American, British Motorcycles, 
50, with drawings, specifications U. & 
Army Jeep, German War Motorcycles, $3.00 
—— “Automobile -t—— Be Book” $1.10, All 
Postpa cle Pistons. Rings. 
Scooter, Bicycle B Motor, engine catalogs, 1 
and stamp. Clymer’s, 307 W. Pico, Los 
Angeles, Calif. 


MENTAL Science—New Course in Practical 
Psychology by 34 world-famous psycholo- 
gists. Learn to release your vast hidden 
powers! Teaches you self-mastery, influenc- 
ing others, getting ahead, etc, Amazing 
scientific discoveries revealed. Low price. 
Satisfaction guaranteed. Free Details, write 
teday! Nelson Company, 321 8. Wabash, 
Dept. 609, Chicago. 
ATTRACT success, health, companionship, 
ppiness through Ontol Discover 
your Foal self. Learn to pray metaphysi- 
cally. Solve your problems through scien- 
tific mind power. Write today for free 24- 
page booklet. May change your entire life 
— Alexander Keene, D-7, alia, 
uu 








ip oy yh Sm gr nd Your Invention. Se- 

vi “Protect, Finance and Sell 
\ ar Invention.’ ** No obligation. McMor- 
ree& rm. ter Patent At- 
t raeve, 143-8 “Albee Building, Washington, 


JULY, 1943 





“MODERN Motorcycle Mechanics And 


book on motorcycles ever issued. 50 
postpaid. Descriptive folder free. Nichol- 
son Brothers, Saskatoon, Canada, 


Please mention PorpuLar Scirxnck MONTHLY when writing to advertisers. 





DERMATEX omptly relieves burnin: 
in and itching of chronic nm an 
other skin irritations and promotes heal- 
ing. Soothing comfort for $1. 00 4 tpaid. 
a Co.,, 8 High St,, Marblehead, 
ass. 
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fast service Pionee 


Forward Company. 


2 
D-1619, Palatine m 


SIXTEEN Prints with 
25¢ 


“GRUVED'’ Letters 


Hill, Los An eles 
CE INSMING | 


E Printing— Busin 
t 


Cartier, 6 5 


UTFits & SUPP 
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nting Press. Details 
eloped (Eastman DK-2 
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PROFITABLE OCCUPA 


Associated Growers, 





Scrence MONTHLY © hen writing to adv 








“RAISE Earthworms for Profit.” Informa- 
tion tree. Bureau of ological rch, 
106-A Broadw Peoria. 


eee 
INSTRUCTION 


EKLADAG Radio Laboratories, Kent. Ohio. 








5 housan 
of parts, tubes, etc., unobtainable else- 
where. No catalog. Definite inquiry inclos- 
ing stamp. gets mmediate answer. .00 
list, New radio parts, some obsolete, all 
useable, collect express $5.00 cash. 00 
list—$10 =a a 
RADIO Service men and ex rimenters 

send for our giant radio cata ~ Save 
dollars, United Radio Co., (1000-V), New- 
ark. N 
REVISED Plans 18 Crystal Sets (SW rec- 
ord 5300 miles). with *“Radiobuilder™ — 
25c, Laboratories, 1406-T 77th Avenue, 
Oakland. Calif ce 
MODERNIZE Radios Improve circuits. 
Complete manual, $1 oo. Supreme Pub- 
lications, 328 South Jefferson Chicago 
LOWEST Prices Radio Tubes. Parts. Free 
bargain lists Potter, 1314-A McGee, 
Kansas City. Mo 
BUILD radio condenser tester for $2. Plans. 
25c. A. C. Lowe, 1104 Knight St., Lynch- 
burg. Va 
QUICK way to learn the Code. Only 50 
cents for book telling short cut. Arrow 
J. Co., Umatilla. Florida as 
CRYSTAL Radio Experimenters. write 


Hewlett, 29 E. 39th, New York. 


~___ RARE COINS 
FREE! Foreign coin, banknote and large 
50-page illustrated coin catalogue to aPp- 
roval service applicants Send 3c postage. 
R to $20 cash paid for Indian head cents. 
All dates wanted. Buying list 10c, Tatham, 
Coinco.. Springfield- 50, Mass 
WE buy Indian Cents, Lincoln Cents. old 
Rare coins wanted. Highest prices paid. 
Send 10c today fo. new 1943 price 
jogue of all U.S. Coins American Rare 
Coin Co., Dept 4. Transportation Bidg. 
Chicago 
MEXICAN Revolutionary Currency, 25e. 
five different $1. Russian Ruble Notes. 
American Confederate Notes. 25¢ 
Twenty foreign bills $1 Beffel, Box 37. 
Ottawa, Tl 
COMPLETE retail catalogue of all U. S 
coins '2¢ to $1.00, 10c 75 illustrations 
3500 quotations James Randall, 341 South 
Dearborn, Chic ago 
COMMEMORATIVE $' 2s Columbian, 
Stone Mountain. Cleveland $1 00 each. 
Tilustrated Catalogue 10c Norman Shultz, 
Salt Lake Utah ~ 9 
10 INDIAN. Head cents, different dates, 
also pricelists. 35c. Schultz, 105334 Rich- 
wood. Cincinnati. Ohio te aoe 
HOBBY _News with large premium 2c a 
“a Keim, Bo 103, Sta. A. Flushing. 
CENTS 100 years old ~ jo different 
Indians. _25¢ Large illustrated coin 
pook, 50c, Coins, Box 77, Alam K 
WE purchase all Indianhead pennies Com- 
plete catalogue Oc, Waltman, 398 
Broadway, New a= 
25 DIFFERENT Indian Cents. $1.00, 1943- 
PDS Stee! Cents, 5¢ each. Lists 3¢ Bebee 
Coin Company 1180 East 63rd, Chicago. 


REFRIGERATION 


REPAIR Refrigerators Complete Manual, 
Oc. Supreme Publications, 


special. 
South Jefferson, Chicago. 
REPTILE PRODUCTS 
GHAMELEON, horned toad, snake. tur- 
tle, newt, 25c each Alligator $1.50. Cur- 
rent reptile list; hobby catalogue 10c. 
Quivira Specialties. Winfield, Kansas. 
RUBBER STAMPS f va 
3 LINES 30c; cushioned. indexed 35¢: Sig- 
natures $1.50. Printrite, Wauwatosa, 
Wis. 
CUSHIONED. 3 lines 45c. signatures $1.65. 
° Federich Manufacturing, East Pittsbureh, 
‘a. . hE 
ONE line i5¢, 2 jines 25¢. 3 lines 35¢. Ex- 
cello, Box 500. Shreveport. Louisiana. 
oe SONGWRITERS a3 
SONGWRITERS: Write for free booklet. 
Profit Sharing Plan, Allied Music Com- 
peeneboa Bast Fourth. Cincinna’- Onio. 
SONGWRITERS! Amazing outstanding 
offer Hibbeler, C15, 2157 No, Avers, 
Chicago 





POPULAR SCIENCE 


———<— 





SONGWRITERS! Send your poems for our 
offer and Free “‘Rhyming Dictionary’ 
Phonograph Records made Vanderbilt 
Music —— Box 112, Dept, RM, 

Island, N. 





SONG WRENS Send d Poem For Immedi- 

ate Examination and Free Rhyming 
Dictionary. Richard Brothers, 146 Woods 
Building, Chicago. 


POEMS Wanted For Musical Setting. Send 
poem for immediate consideration. Five 

Bost Music Masters, 646 Beacon Building, 

on. 

SONG Poems Wanted: Write for Free In- 
structive Booklet, Outlining Opportuni- 

ties. United Music Corporation. pt. 26, 

Salem, Indiana. 

BEFORE sending your poem to be set to 
music, know your com r. Free book- 

let. Al soqein, 2110A achwood Drive, 

Hollywood, Calif. 

SONG poems set to music. Free Booklet, 
full information Write Song Service, 

331-J West 46th, New York. 


SONG WRITERS— Free Book, Send Poems. 
Variety, Dept. 3, Salem, Indiana. 


SPORTING GOODS, GUNS, FISHING 
TACKLE, ARCHERY 


276 ANTIQUE Firearms, Swords, Car- 
tridges, Catalog 10c, (Photographs of 

Most). Indian Relics, Fossils, Antiques, 

Minerals, 4,000 Bargains, Catalog 10c 

{imetsaregte-aaent). Heickes, Wenona, 
nois. 


BOWS-Arrows for Recreation-Hunting- 

Fishing. Beautiful Archery instruction 
book, 90 pages, 50 illustrations, only " 
Illustrat catalogue Free. Archery, 617 
South State, Chicago. 


GUNSMITHING Readily learned at home. 
Earn extra money repairing neighbor- 
hood’s firearms. Free catalog 22 firearm 
and gunsmithing textbooks. Samworth, 
Plantersville, South Carolina. 


USED Guns, Binoculars, bought, traded, 
sold. Ammunition bought. Highest Cash 

Prices Paid. Stoeger Arms ‘orp., 507 

Fifth Ave.. New York, N. Y. 

ARCHERY uipment: Catalogue Free 
MidWest Archery, 2209-D East 75th, Chi- 

cago. 

USED guns, bought, 


sold, exchanged. List 
_ Stamp. Howe, Coopers Mills, Maine 


SEND i0c for list 100 used Guns. 
seth’s, Willmar, Minn. 


STAMP COLLECTING 


NOTICE—Readers answering ads offering 
Approvals receive a selection of stamps 
from which they may make purchases at 
prices indicated. Ten days are allowed for 
payment and return of undesired stamps. 
Otherwise approval app plicants become sub- 
ject to Section 2350. Postal Laws & Regu- 
lations, 1932, providing penalties for ob- 
taining property by false pretense. 
































Fray- 








WOW! $10.00 Worth of Fun for only 10c! 

500 Foreign Stamps, unsorted and un- 
picked (mostly on bits of paper) just as re- 
ceived from the church missions and other 
sources. Africa . America, Australia, 
China, Philippines. Dutch Indies, and oth- 
er countries are represented. Includes a 
few commemoratives, airmails, and stamps 
cataloguing up to 25c or more each! The 
biggest packnes of Pun in Stampdom—and 
you might find something really valuable! 





Price only 10c to serious approval appli- | 


cants! Money back if not delighted. James- 
town Stamp Co., Dept. No. 5, Jamestown, 
New York. 


POSITIVELY Greatest Free offer 

Scott's International $4. Stamp Album— 
covering entire world, contains 36,000 il- 
lustrated, descriptive spaces; Scott's 1943 
Standard $4. Catalogue ‘‘Philately's En- 
cyclopedia'’—absolutely Free to applicants 
for Foreign Approvals becoming customers. 
em Stamp Service, Palm Springs, 
Dalif. 





—Latest 


SUMMER Special! 46 gay, beautiful Mint 

Portuguese Colonies of Angola, Azores, 
Cape Verde, Guinea, Inhambane, Lourenco 
Marques, Mozambique, St. Thomas, Tete. 
etc., to new approval applicants—instead 
of 30c only 15c. Intercity Co., Dept. Y, 
Port Washingvon, New York. 


“TREASURE Island” gift offer gives—en- 
tirely free—to p ts of 
our foreign ge latest Scott's big 
1200 page $7 a Stamp Al- 
bum; Scott's Standard Cata- 
le ue—or +R. ‘ .- albums, etc. 
reasure Island” | rvice, Vista, Calif. _ 


$1. | (Cat. Price) for ic! Two mint U. S.A. 

“queer countries’ packet 
(Djibouti, ‘Manchuria. scar set 
Russia, cat, 75c. Everything ‘for only one 
cent to approval appli 


cants! Garcelon 
Stamp Company, Box 418, Calais, Maine. 


— Mountain commemorative sheet, 

t U. S. stamp issued, and 33 U. 8. 
mt ne commemoratives, airmail reve- 
nues, etc. Cata’ 75c—To approval appli- 
cants for 5c. rhan Stamp Company, 
Dept. C, Gloucester, Mass. 


WORLD'S Smallest yp aey _— 
Triangle Stamps. =~ = 

also magnifier to A 1. 8 ps, <1 

ti of stamps from scarce 

rgain, 5c h approvals. 

Capital Stamp, Dept. 10, Little Rock, Ark. 

FINE Approvals, freshly mounted. Fast, 

personal service. Tell me what countries 

ou prefer and I'll send their stamps. 

ilton | — ee 345 East Ocean, Long 


Beach, 

19TH Century U. S. Commems., Civil War 
ttleships, $5 & $10 Stamps 

Free to U.S Approval 1 Aogicants Metro- 

| Stamps, 198-G roadway, New 


























BRITISH Empire Collection! Burma, Cy- 

prus, Gwalior, Sarawak, Tasmania; Also 
50 other British. Only 5c with Pictorial, 
and Commemorative appa Lyman, 97 
Nassau, New York Cit 





FREE—Your choice =y any 10 stamps from 

our first U. S. Approval selection. Illus- 
trated list included. Cosmopolitan Stamp 
Company, 1457 Broadway. Dept. 6P, N.Y.C. 


FREE! 13 different Philippines and 3 Bur- 

ma, if you send 3c for our lists. No ap- 
provals unless eee. Elmer Swanson, 
Niagara, North Dakota 


204 DIFFERENT stamps including J Johore, 
Selangor, Cochin and Perak, only 10c, to 

sone applicants, Reich Stamp Co., 4647 
enmore, Chicago, Dept. M5. 

FREE! Complete “United States” stamp 
a with 1,000 illustrations! Send 3c 


— martes & Co., 99 Transit 
Buil ng. Beston. Mass. 


SOLOMON Tslands. Seychelles, Nejd, Cay- 
mans, Manchukuo, Brunei. Everything 

= with approvals. Viking, 130 (P) Clinton 
t.. Brooklyn, N. Y. 


sae 

their share in Stampin 
——— your fying an 
ing to | to keep “em lying.”” 


¥ ¥ $2.00 ‘stamp No. 57 $72, “(perf init.) 

10c to applicants for S. approvals. 
M. Haycock, 8931 Metropolitan Ave., Forest 
Hills, N. Y. 


79 DIFFERENT including Tunisia, Aus- 
tralia, Indo-China, 5c approval appli- 

conte. Ransom, 1333 Pontiac, Ann Arbor, 
ic 


FREE—Canadian Sets. Royal Visit, George 

VI, George V, Coronation, Jubilee, Oth- 
ers, to approval applicants, Ensign, Box 
118-P, So. Orange, N. J. 











130,000,000 Bondbardiers to do 
out the Axis. 
“Keep on buy- 








20 FOREIGN commemoratives, Pree. Ap- 
ys Eagle, 6043 Columbia Ave., 
jla., 

SENSATIONAL offer! Sets, odd stamps, 
10c. Approvals. Superior, 60 Harmony, 

Bridgeport, nn. 

1 LB. U. 8S. mixture, 33c, 52 page list. 
Newhussman Stamp Co., 1122 Pine St., 

St. Louis, Mo. 

FOUR Mozambique Triangles 5c with ap- 
poor. Vargo Stamps, Racine, Wiscon- 

sin. 

U. S.—55 different, 
commemoratives, e' 

Moseley, 4515 Laclede, St. Louis, 

FREE!!! British Empire Packet. ge 

ak Williams, 601 Archerbidg, ioae. 














including airmails, 
c., 2. A tome 





20 FOREIGN commemoratives, Ap- 
een. Ryan, Pine Street, Middletown. 
mn. 





55 DIFFERENT United States 5c with 
Aupreven. Bookman, Box 145-P, Maple- 

wi P 

FREE! Pony Express set (facsimiles). Post- 
age 3c. Roberts, 401 Shearerbidg., - 

city, Mich, 

FREE! Western Hemis 
age 3c, Owens, 801 

Mich. 








ere Packet. Post- 
elshbidg., Baycity. 





NEWFOUNDLAND—20 different. 5c to ap- 
proval applicants. Neumann & Co., 6728 
W. Pinger Place, Milwaukee, Wisc 





TRADE Geomatics with collectors every- 
Traders As- 
go. 


where. Details free. Stamp 

sociation, 4107C Osceola, Chi 

EARN Money selling Aogseres. x omen 
90-47 170th Street, Jamaica, N. 

UNITED STATES Stamps on a 
Free lists. Box 488A, Minneapolis. 

10 FINE U. S. 1862-1903. 3c. Weston, Box 
20, Oklahoma City, Oklahoma. 


20 ANIMAL Stamps, ic. Approvals. Super 
Stamp Shop, Route 1, Greencastle, Ind. 


PENNY Approvals that satisfy. Neil Gron- 
berg, Box 5441S, Philadelphia, Penn. 


50 Kwangchowan etc., Stam Dic- 
tionary, List. Bullard, Newcastle, Me. 


1000 MIXED U. S. old and new 25c. 
Weatherby, Troy, Ohio. - 

APPROVALS fine stamps, low prices. 
Midwest, 2241-A East Tist, Chicago. 


TOBACCO—PIPES 


FULL pound | 1 of Five Tobaccos. Only 

$1.25. Send for Free Catalog and Trial 
Offer. Sidney Ram, T-4, 50 West Monroe, 
Chicago, Illinois. 


TREASURE FINDERS 


MT-SCOPE Metal Locator fully guaranteed 

and unsurpassed in efficiency. Time 
ment plan, trade-in and accessories 
literature. Fisher Research Laboratory, 
Palo Alto, Calif. 


SEEK buried treasure. Methods, my mysteries, 
devices explained. Circulars free. n- 
tury Press, Box 151D, Glen Ellyn, I). 


VOCATIONAL GUIDANCE 


WHICH job? Our reports help you find and 
know yourself and your capabilities as 
never before. Send#for details, evidence of 
results and copy of guarantee. Vocational 
Guidance, Linn Creek, Missouri. 


WANTED—MISCELLANEOTS 


CASH for used optical, mechanical, scien- 
tific instruments. Gordon's, 162-SB 
Madison. Chicago. 


















































SPECIAL—Airmails—23 different, includ- 

ing Zeppelin, Triangles, Latin-America, 
etc., 5c with agoreres. Continental Stamp 
Co., Dept. C, ndy Hook, Conn. 


UNITED STATES approvals complete cov- 
., erage fine quality, attractive rices. 








500 UNITED States for 10c! 500 U.S.A.— 
absolutely unpicked and unsorted—just 

as receiv from church Missions. Many 

varieties, including commemorat.ves, air- 

mails, high values up to $5.00 denomina- 

tion! Price only 10c to approval applicants! 

ae we if not delighted. Swan Stamp 
Co., Dept. 69A, Dunkirk, N.Y. 


VICTORY Packet Free: Includes s' 





stamps 


Coronation — Early Victorian — Airmail 
—Map Stamps—with Big Catalogue—all 
free—sen 


Company, Dept. PR, Tororto. Canada, 


JULY, 1943 


d 5c for postage. Gray Stamp | 





| 


le Stamps, Box 436, Coconut Grove, 
Piorida, 


MEXICO Census Commemorative Set. 
with approvals. Pladon Stamps, i717s 
Idaho. Toledo, Ohio. 


3, my oa STAMPS, Private Accumulation. 
r. 3,000 all different =. H. C. 
perry, < 3 Columbus Ave., Boston, Mass. 
U.S, Stampless Covers—10c each. Used be- 
gy = country printed stamps. Dick- 
son, 21854 Cromwell, Cleveland, Ohio. 
Fo America, British, French Colonies 
approvals. E. Zimmer,” 722 Culver Road, 
Rochester, New York 














Please mention Porputar Scrence MONTHLY when writing to advertisers 





WANTED: Mercu 
pound. Western 
TIilinois. 


WELDING, SOLDERING 


NEW model electric welder 110 r— AC-DC; 
will weld all metals; easy use; full 
directions. Complete with To4 ey flame 
and metallic arc attachments, carbons, 
fluxes, rods, mask; all for $19 '98—Used by 
the Navy. Marvel Electro Welder Mfg. Co., 
195-AV Center St., New York City. 


BUILD d.c. arewelder without eumens 
armature. Plans d each. 25 600 
amperes from Vehicle motors. Light P plant 
enerators, Automobile starter-generators. 
elders Club, WB-3432 M-Mart, Chicago. 


WELD, Cut, Braze with gasoline! New dis- 

covery. Make your own torch. Instruc- 
tions one American dollar. Matthews Mfg 
Co., Calgary, Canada 


(Quicksilver) $1.50 per 
etal Co., Bloomington, 
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LEARN Menta] Healing. Directed, concen 
trated thought can arouse nature's heal- 
ing power within you to overcome pain, 
misfunctioning an disease. $1 book 
teaches how. Abundant convincing 
mony. Refund on request. “‘Healing,"’ 
City Centre Building, Philadelphia, Pa 


testi- 
1029 


PSORIASIS Sufferers: Pixacol has brought | 


relief when everything else failed. Cau- 
tion: use only as directed. Apply external- 
ly, dries quickly, convenient. Try regular 
$1. bottle without investing a cent! Write: 
Pixacol Lab., Box 1298, Cleveland, Ohio 
AVOGOLD Protective Cream—aAvogold 

Protective Lotion. Defense workers $1.00 
for both prepaid. Guaranteed. money re- 
funded ithrow Co., 1637 W. 7th, Los 
Angeles, Calif 


BUY wholesale; sell razor blades; tooth 
paste; shaving cream; personal needs; 
etc. Free catalog. Keystone, 72 Fifth Ave- 
nue. New York. New York 
EXTERMINATE Axis Rats! 
necessary; pays well. Put your money in 
War Bonds and Stamps to buy the powder 

to powder these rats! 
BITTERS Mixture-—Simply mix with wine 
or liquor to get pint of excellent Bitters 
Order today. 25c—1 oz. package. Delia 
} 3956 Avondale, Chicago 
STOMACH Relief Guaranteed. 100 Roy's 
Stomech Tablets, $1.00 Feel happy 
again, Order today. Forward Company, G 
Duluth, Minn 
SONGWRITERS. write for free booklet, 
Profit Sharing Plan. Allied Music, Dept 
68, 204 East Fourth. Cincinnati. Ohio 
HYPNOTISM. Complete 20 Method Course, 
Western Institute Hypnotism, 
D-1619. Palatine, Ill 
RUPTURED Improved 
duces, often cures. No Truss 
Earies Co., Flint, Michigan 
CCESS. Fame. Fort 
ure Method $1. W 
hur. Iilinois 
ULD you like your 
mnd discard glasses 
tructions, L. FP. Neer 
RUVED Letters quickly 
pontennenip (guaranteed) 
at , St ous 
SIAL Magazine. 
25c: Year $1.00 


Hil. Los Angeles 


PHOTO FINISHING r 
Tre and wrap rolis securely 


No experience 


Appliance Re- 
Free Trial 


Hypr otism 
Box 293 


ine—by 
Hansen 


improved 
full 
Pla 
poor 
Oz- 


evesigiit 
Send $1.00 for 
Lake Worth 
correct 
Write 


Photos; 100 
Western Agency, 


Addresses 
815-S¢ 





Do not mail 
in ordinary envelopes. Address plainly 
PMMEDIATE Service! Pictures returned 
we day order received Smashing Low 
Pre-War Prices! Sixteen guaranteed Deck- 


~Edge Velox prints from roll, 25c. Or 
p omens or two plain enlargements Free 
8 Deckled-Edge 

wp from negatives 2 


ints, 25¢ 16 re- 

Candid Rolls 

oo. Magic- Timed, Vaporated 
enlarged t ‘ 4 on Deckled-Edge 
yy) bay 5 35mm $1.00; 18 exp 
exp. No 50c; 8 exp. Bantam, 
Reprinis 3x 4, 3c cach. We have new 
Beriect 35mm film! Low prices. Free Mail- 


. details on request. American Studios 
t. 607, LaCrosse, Wisc 


Y 36 exposure 35mm. film fine grain de- 
veloped, Vaporated and Photometrically 
Jarged to 3x4 on glossy deckle edge paper 
.00 complete. Our modern developing 
thods guarantee more printable nega- 
es from every roll. No free merchandise 
it best quality work always. A trial will 
vince you. Free mailers. Eastern Photo 
1405 North Charles St Dept. 2. 
Itimore, Md 
MM Argus. Leica. et 
tury’) 36 exposure rolls, fine grain de- 
Wloped (Eastman DK-20) and beautiful- 
enlarged to 3” x 4” glossy prints, 90c 
rtridge reloaded with Eastman Plus X 
18 exposure rolls, 55c. reload 20c. 24- 
ur service Satisfaction guaranteed. Free 
Mailing bags. sample print. Technifinish 
aboratory. 645 Brown St.. Rochester. N.Y 
BEAUTIFUL 4 x 6 pictures 3',c each. from 
116 and 120 negatives. 3', x 4'» from all 
other sizes. All work guaranteed. Over- 
night service. Roll developed and 8 pictures 
30c. Roll 12 pictures 45c_ Roll 16 pictures 
60c. Enlargements on double weight por- 
trait paper 5 x 7——30c. 8 x 10--50c_ Copies 
made from any picture 75c. Pacific Photo 
Service, Box 666, San Francisco. Calif 


YOUR choice—16 sparkling prints; or 8 
over-size prints (deckle-edge if desired) 
or 8 prints and two beautiful ‘Lifetime 
enlargements. Only 25c. Dept 
Photo, LaCrosse, Wisconsin 


(except Mer- 
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200, May's | 


mention POPULAR SCIENCE 


BIGGEST $1.00 value in 35MM _ finishing 

today. 36 exposure fine grain 3'4x4'2 en- 
largements; deckled, 
date. Eighteen exposures 75c; sixteen ex- 
posure a its 55¢ ree mailers. 8 exposure 
rolis in Ppeautiful, deckled contact finish 
with embossed wide margin, 25c. Mailbag 
Film Service, Box 5440A, Chicago. 


FINER Finishing Specials is 25c. Eight e ex- 

posure rolls developed with two prints of 
each or one enlarged print of each nega- 
tive. Genuine nationally known Moentone 
Enamel finish. Superior quality since 1898. 
Moen hoto Service, 200 Moen Bidg., 
LaCrosse, Wis 


margin and | 





6 OR 8 Exposure rolls developed and two 
Superfine Prints each exposure 30c. Re- 
prints 2',c, 50-—$1.00. 36 exposure 35mm 
rolls fine grain, 3',x4',” prints $1.00 
18 exposures 60c_ Overnite service. Mer- | 
cury, B-109 North Dearborn, Chicago 


35MM FANS: Here's quality photofinishing 


at low cost 6 exposure fine-grain de- 
veloped and each picture enlarged to big 
5 x 7 size $1.75 or to 3'» x only $1.00 
Postal brings mailer *Minist udio 
Seneca, Westfield, N 
SATISFACTION or your money back 
for roll finished with 16 negative 
prints, or 8 double size prints for 
Safe, fast service. Pioneer Photo Co., 
123, Wichita, Kansas 
TWO beautiful prints from each 
roll 25c, Twenty-two years 0! 
customers, Quick service. Lens 
Dept. J-9, Janesville, Wisconsin. 
ENLARGEMENT 4x6 in colors and film 
developed. 8 glossy deckled edge prints 
Free film mailers. 1 day service. Mail films to 
Joy Photos, G. P. O. 606. New York. N 
CONNOISSEURS of pulchritude, attention! 
Send negative for platinum finish en- 
largement, 35 cents. Moderne, 2255 South 
25th, Milwaukee, Wisconsin 
SIXTEEN Prints with each eight exposure | 
roll developed—25c. Wholesale price list. 
1eprints, enlargemenis. Large stock new 
films. Hollytints, S-1350, Hollywood, Calif 
SIXTEEN Deckledge Prints, 25c. With each 
roll developed. 16 reprints 25c shie- 
a Studios, Box 331D, Perth Ambo; 
N 


2421 


25¢ 
size 
30c 
Box | 


icture on 
satisfied 
Photos, 


from each pic- 


BEAUTIFUL enlargement 
Dept 


ture on roll. 25c. Cut Rate Photos, 
A-6, Janesville, Wisconsin 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 


DISTINCTIVE Printing—Business Forms 
Letterheads, Personal Stationery, Fold- 
ers, Circulars. Get our quotations on your 
next printing job. Free Samples. folder 
United Enterprises, Dept. PS-1. Box 93 
Downingtown. Pa 
200 5'. x 8', Bond Letterheads and 100 
Envelopes, $1.00, postpaid. Benneville 
907 West Roosevelt, Philadelphia 
CLASSY printing economically produced 
Quick deliveries. Samples. Sicocan. 
Windham. St. Louis . 
OWN your own Lettershop, Home-mail- 
order. 10,000 word course 25c. Profes- 
sional Products. Madisonville, Cincinnati 
BETTER Printing for less. Want proof? 
Write-—Reporter, Chelsea. Oklahoma 
1000 6 x 9 CIRCULARS for $1 
Cartier, 695 North, Pittsfield, Mass. 


PRINTING OUTFITS & SUPPLIES 


PRINTING Outfits and ‘Supplies Send 
stamp for details or dime for we x 
8 








Armand | 


6348 | 





illustrated supply book. Kelsey, Inc.. 
Meriden, Conn 


INEXPENSIVE 6x9 Printing Press 
Free. Novelty Shop Downsville, La 


PRINTING Presses. Type. Supplies. 
3c. Turnbaugh Service, Loysville, Pa 


PROFITABLE OCCUPATIONS 


MECHANICALLY Inclined Men—Own and 

operate general Appliance Repair shop 
Complete. illustrated course shows you 
how, Welding. Refrigeration, Motor re- 
pair, How to get business, etc.. all phases 
covered. Pree literature. Christy Supply 
Dept. 1030, 2835 N. Central Ave., Chicago 


$5000 FROM Half Acre! Growing Ginseng 
Pall plants Seed. contract supplied. 

Particulars 10c. Associated Growers, Dept 

12. St. Norbert. Manitoba 

$40.00 WEEKLY, Made growing | “mush- 
rooms, Fresh, Dried. Dominion Patent 

331583, free spawn. North American, 169Y 

Yonge, Toronto, Canada 





MontTuLY when 


“Details | 


Lists 


| 
| 
| 
| 
| 


writing to advertisers. 


“RAISE Earthworms for Profit.”” Informa- 
tion Iree. Bureau of Zoological Research, 

106-A -A_ Broadway, Peoria, lil. 

RADIOS, DIOS, SUPPLIES & INSTRUCTION 


KLADAG Radio Laboratories, Kent, Ohio, 
distributors since 1920, have thousands 
of parts, tubes, etc., unobtainable else- 
where. No catalog. Definite inquiry inclos- 
ing stamp, gets immediate answer. $25.00 
list, New radio parts, some obsolete, all 
useable, collect express $5.00 cash. $50.00 
list—$10.00. 
RADIO Service men and experimenters 
send for our giant radio ontes pe. Save 
oe United Radio Co., (1000- New- 
ar 
REVISED Plans 18 Crystal Sets (SW rec- 
ord 5300 miles), with ‘‘Radiobuilder”— 
25c. Laboratories, 1406-T 77th 
Oakland, Calif 
MODERNIZE 





Avenue, 


Radios Improve circuits. 
Complete manual, $1.00. Supreme Pub- 

lications, 328 South Jefferson. Chicago 

LOWEST Prices. Radio Tubes, Parts. Free 
bargain lists. Potter, 1314-A McGee, 

Kansas City, Mo 

BUILD radio condenser tester for $2. Plans, 
25c. A owe, 1104 Knight St., Lynch- 

burg. Va 

QUICK way Only 50 
Arrow 


to learn the Code 
cents for book telling short cut 
J. Co.. Umatilla. Florida 
CRYSTAL Radio who ® 
Hewlett, 29 E. 39th, New York 
RARE COINS 


Write 





FREE! Foreign coin, banknote and large 
50-page illustrated coin catalogue to ap- 
proval service applicants. Send 3c postage. 
ER to $20 cash paid for Indian head cents. 
All dates wanted. Buying list 10c. Tatham, 
Coinco.. Springfield-D50. Mass 
WE buy Indian Cents, Lincoln Cents. Old 
Rare coins wanted. Highest prices paid. 
Send 10c today fo. new 1943 price Cata- 
logue of all U.S. Coins. American Rare 
Coin Co., Dept. 4, Transportation Bidg 
Chicago 
MEXICAN Revolutionary Currency, 25c; 
five different $1. Russian Ruble Notes, 
American Confederate Notes, 25c 
Twenty foreign bills $1. Beffel, Box 37, 
Ottawa, I) 
COMPLETE retail catalogue of all U. S 
coins ',c to $1.00, 10c. 75 illustrations 
3500 quotations. James Randall, 341 South 
Dearborn, Chicago 


COMMEMORATIVE 
Stone Mountain 

Tilustrated Catalogue 10c 

Salt Lake. Utah 

10 INDIAN Head cents, 
also pricelists, 35c. Schultz, 

wood. Cincinnati. Ohio aie $ 

HOBBY News with large premium 25c a 
veer. Keim, Box 103, Sta. A, Flushing. 


$'» Columbian, 
Clev eland $1.00 each. 
Norman Shultz, 


different dates, 
105334 Rich- 


25e. 10 different 
Indians, 25c illustrated coin 
ik. . Coins, Box 77, Alameda, Calif 
WE purchase all Indianhead pennies. Com- 
plete catalogue 10c, altman, 398 
Broadway, New York 
25 DIFFERENT Indian Cents. $1.00. 1943- 
PDS Stee! Cents, 5c each. Lists 3c. Bebee 
Coin Company, 1180 East 63rd, Chicago. 


REFRIGERATION 
REPAIR Refrigerators. Complete Manual, 
special, 50c. Supreme Publications, 328 
South Jefferson, Chicago. 
REPTILE PRODUCTS 
CHAMELEON, horned toad, snake, 
tle, newt, 25c each. Alligator $1.50 
rent reptile list; hobby catalogue 
Quivira Specialties, Winfield. Kansas 
RUBBER STAMPS i. 
3 LINES 30c; cushioned, indexed 35c; Sig- 
natures $1.50. Printrite, Wauwatosa, 
Wis. 
CUSHIONED, 3 lines 45c, signatures $1.65 
P Pederich Manufacturing, East Pittsburgh, 
a. . 


old 
Large 


CENTS 100 years 








tur- 
Cur- 
10c. 





ONE line i5c, 2 lines 25c. 3 lines 35¢, Ex- 
cello, Box 500, Shreveport. Louisiana. 
nw 
SONGWRITERS: Write for free booklet. 
Profit Sharing Plan. Allied Music Com- 
rony. 204 East Fourth. Cincinnati. Ohio 


SONGWRITERS! Amazing outstanding 
offer. Hibbeler, 


C15, 2157 No, Avers, 
Chicago 








POPULAR SCIENCE 





SONGWRITERS! Send your poems for our 
offer and Free ‘“‘Rhyming Dictionary’’ 
Phonograph Records made Vanderbilt 
Music —— Box 112, Dept. RM, Coney 


Island, N. 
SONGWRITERS Sead Poem For Immedi- 
ate Examination and Free Rhyming 
Dictionary. Richard Brothers, 146 Woods 
Building, Chicago. 
a Wanted For Musical Setting. Send 
m for immediate consideration. Five 
gia Music Masters, 646 Beacon Building, 











SONG Poems Wanted: Write for Free In- 

structive Booklet, Outlining Opportuni- 
ties. United Music Corporation. pt. 26. 
Salem, Indiana. 


BEFORE sending your poem to be set to 
music, know your _ Free - 

let. Al Moquin, 2110A achwood Drive, 

Hollywood, Calif. 

SONG poems set to music. Free Booklet, 
full information. Write Song Service, 

331-J West 46th, New York. 

SONG WRITERS—Free Book, Send Poems. 
Variety, Dept. 3, Salem, Indiana, 


SPORTING GOODS, GU a _— 

TACKLE, ARCHER 

UE Firearms, Beas Car- 

atalog 10c, (Photographs of 

a Relics, Fossils, Antiques, 
Bargains, Catalog 10c 

Heickes, Wenona, 

















276 ANTI 
tridges, 
Most). 

Minerals, 4,000 
Gomeetote tet . 





BOWS-Arrows for Recreation-Hunting- 

Fishing. Beautiful Archery instruction 
: es, 50 illustrations, only . 

Illustrat catalogue Free. Archery, 617 

South State, Chicago. 

GUNSMITHING Readily learned at home. 
Earn extra money repairing neighbor- 

hood’s firearms. Free catalog 22 firearm 

and gunsmithing textbooks. Samworth, 

Plantersville, South Carolina. 

USED Guns, Binoculars, bought, traded, 
sold. Ammunition bought. Highest Cash 

Prices Paid. Stoeger Arms Corp., 507 

Fifth save New York, N. Y. 

ARCHERY uipment: Catalogue Free 
iidWest Archery, 2209-D East 75th, Chi- 

cago. 

USED guns, bought, 
_ stamp. Howe, Coopers Mills. 














sold, exchanged. List 
ump. Hi Maine 


SEND 10c for list 100 used Guns. Fray- 
seth’s, Willmar, Minn. 


STAMP COLLECTING 





SUMMER Special! 46 gay, beautiful Mint 
Portuguese Colonies of Angola, Azores, 
Cape Verde, Guinea, Inhambane, Lourenco 
Mozambique, St. Thomas, Tete. 
etc., to ‘new approval eqpeticante—snstens 
of 30c only 15c. Intercity Co., Dept. 
Port Washington, New York. 
“TREASURE Island” gift offer 
tirely free—to purchasing applicants of 
our foreign approvals; latest tt's big 
1200 page $7.00 International Stamp Al- 
bum; Scott’s yi Law Standard Cata- 
le ue—or free other albums, etc. 
‘reasure Island’ a" Bervice, Vista, Calif. 


$i. 20 (Cat. Price) for ic! Two mint U.S.A. 
“qu Ties Pac 


eer count 
(Diibouti. ‘Manchuria, etc.); 
Russia, cat. Eve 
cent to Seavetel 


ryth 

applicants! 
Stamp Company, Box 418, Calais, Maine. 
SMOKY 


‘Mountain commemorative sheet, 
la. = % 8. CF and 2 >. * 
incl commemoratives, airmail 
nues, ete. = 15c—To approval appli. 
cants for rhan Stamp Company, 
Dept. C, Gloucester, Mass. 
WORLD'S Smallest Airmail—Diamond and 
Triangle Stamps. Free Stam 
also magnifier to study your s Pps, with 
— egy 2 e.. My yy scarce 
tries. 5c with approvals. 
Capital Stamp I Det 10, Little Rock, Ark. 
FINE Approvals, freshly mounted. Fast, 
persona! service. Tell me what countries 
you prefer and I'll send their stamps. 
Milton Skinner, 345 East Ocean, Long 
Beach, 
19TH Century 
Revenues, 
Free to U.S 
a Stamps, 198-G 
ork. 





ives—en- 

















U. S. Commems., Civil War 
ttleships, $5 & $10 Stamps 

Approval i. Metro- 
roadway, New 





BRITISH Empire Collection! Burma, Cy- 

prus, Gwalior, Sarawak, Tasmania; Also 
50 other British. Only 5c with Pictorial, 
and Commemorative - aceaamenes Lyman, 97 
Nassau, New York City 


FREE—Your choice of any 10 stamps from 

our first U. 8. ~c— selection. Illus- 
trated list included. Cumsoeias Stamp 
Company, 1457 Broadway. Dept. 6P, N.Y.C. 


FREE! 13 different Philippines = 3 Bur- 
ma, if you send 3c for our lists. No ap- 

provals unless requested. Elmer Swanson, 

Niagara, } North Dakota. 

204 DIFFERENT stam moe including —, 
Selangor, Cochin and Perak, only 1 

speseres applicants. Reich Stamp Co., oes? 
enmore, Chicago, Dept. M5. 














NOTICE—Readers answering ads offering 
Approvals receive a selection of stamps 
from which they may make purchases at 
prices indicated. Ten days are allowed for 
payment and return of undesired stamps. 
Otherwise approval i :- plicants yy sub- 
ject to Section 2350. Postal Laws & Regu- 
lations, 1932, providing penalties for ob- 
taining property by! false > pretense. 


WOW! $10.00 9 Worth of Fun for only y 10c! 

500 Foreign Stamps, unsorted and un- 
picked (mostly on bits of paper) just as re- 
ceived from the church missions and other 
sources. Africa, So. America, Australia, 
China, Philippines, Dutch Indies, and oth- 
er countries are represented. Includes a 
few commemoratives, airmails, and stamps 
cataloguing up to 25c or more each! The 
biggest Package of Fun in Stampdom—and 
you might find something really valuable! 
Price only 10c to serious approval appli- 
cants! Money back if not delighted. James- 
town Stamp Co., Dept. No, 5, Jamestown, 
New York. 


POSITIVELY Greatest 





Free offer—Latest 


Scott's International $4. Stamp Album— | 


covering entire world, contains 36,000 il- 
lustrated, descriptive spaces; Scott's 1943 

Standard $4. Catalogue ‘‘Philately's En- 

cyclopedia’'’—absolutely Free to applicants 
for Foreign Approvals becoming customers. 
~* Stamp Service, Palm Springs, 
ali 





FREE! Complete ‘‘United States” stamp 

— with 1,000 - oe Send 3c 
for sage. 7 Co., 99 Transit 
Building, to: RY 


SOLOMON =" Seychelles, Nejd, Cay- 

mans, Manchukuo, Brunei. Everything 

4 with ceprovele Viking, 130 (P) Clinton 
: Brooklyn, N. Y. 


waren Te boats Bondbardiers to do 

their share in Stamping out the Axis. 
Remember your po and ‘‘Keep on buy- 
ing to keep ‘em flying 








U. S. $2.00 stamp No. 572 (perf. init.) 
10¢ to applicants for U. S. approvals. 
M —. 8931 Metropolitan Ave., Forest 


Hills 


79 DIFFERENT including Tunisia, Aus- 

tralia, Indo-China, 5c approval appli- 
sents. Ransom, 1333 Pontiac, Ann Arbor, 
ich. 








FREE—Canadian Sets. Royal Visit, George 

VI, George V. Coronation, Jubilee, Oth- 
ers, to approval x, es om Ensign, Box 
118-P, So. Orang . 


SPECIAL—Airmails—23 different, includ- 

ing Zeppelin, Triangles, Latin-America, 
etc., 5c with approvals. Continental Stamp 
Co., Dept. C, ndy Hook, Conn. 








20 FOREIGN commemoratives, Pree. Ap- 
provals. Eagle, Columbia Ave., 

Phila., Pa. 

SENSATIONAL offer! Sets, odd stamps, 
10c. Approvals. Superior, 60 Harmony, 

Bridgeport, Conn 

1 LB. a! 8. mixture, a 52 page list. 
Newhussman Stamp Co., 1122 Pine St., 

St. Louis, Mo. 

FOUR Mozambique Triangles 5c with ap- 
M nem Vargo Stamps, Racine, Wiscon- 

sin 














U. S.—55 different, a “ag airmails, 
commemoratives, etc., . Approvals. 
Moseley, 4515 Laclede, St. Louis, Mo. 


PREE!!! British Empire F Packet. Postage 
ok Williams, 601 Archerbidg, Baycity, 





20 FOREIGN commemoratives, Ap- 
ene. Ryan, Pine Street, Middictown. 
mn. 





55 DIFFERENT United States 5c with 
want Bookman, Box 145-P, Maple- 





FREE! Pony Express set (facsimiles). Post- 
age 3c. Roberts, 401 Shearerbidg., Bay- 

city, Mich, 

PREE! Western Hemis; 
mY 3c, Owens, 801 





ere Packet. Post- 
elshbidg., Baycity, 





NEWPOUNDLAND—S0 different. 5c to ap- 


‘ova Co., 6728 
w "Pinger Place, Aaiwaukee, Wisc 
TRADE duplicat ith collect every- 
where. Details BY Stome 2 Traders As- 
sociation, 4107C Osceola 
EARN Money selling 9 Globe, 
90-47 170th Street, Jamaica, N. Y. 


UNITED STATES Stamps on Sqovorss. 
__Free lists. Box 488A, Minneapoli 

10 FINE U. S. 1862-1903, 3c. Weston, Box 
20, Oklahoma City, Oklahoma. 


20 ANIMAL Stamps, ic. Approvals. Super 
Stamp Shop, Route 1, Greencastle, Ind. 


PENNY Approvals that satisfy. Neil Gron- 
berg, Box 5441S, Philadelphia, Penn. 


FREE, 50 Kwangchowan etc., Stamp C Dic- 
tionary, List. Bullard, Newcastle 


1000 MIXED U. S, old and new 25c. 
Weatherby, Troy, Ohio. 


APPROVALS fine stamps, low prices. 
Midwest, _2241- A East 7ist, Chicago. 


TOBACCO—PIPES 


FULL pound blend of Five Tobaccos. Only 

$1.25. Send for Free Catalog and Trial 
Offer. Sidney Ram, T-4, 50 West Monroe, 
Chicago, Illinois. 


TREASURE FINDERS 


MT-SCOPE Metal Locator fully guaranteed 
and unsurpassed in efficiency. Time pay- 

ment plan, trade-in and accessories. Free 

literature. Fisher Research Laboratory, 

Palo Alto, Calif. 

SEEK buried treasure. Methods, mysteries, 
devices explained. Circulars free. Cen- 

tury Press, Box 151D, Glen Ellyn, Il. 


















































VOCATIONAL GUIDANCE 


WHICH job? Our reports help you find and 
know yourself and your capabilities as 
never before. Send#for details, evidence of 
results and copy of guarantee. Vocational 
Guidance, Linn Creek, Missouri. 
WANTED—MISCELLANEOTS 
CASH for used optical, — scien- 
tific instruments. Gordon 162-SB 
Madison. Chicago. 
WANTED: Mercu 


pound. Western 
Tilinois. 














(Quicksilver) $1.50 per 
etal Co., Bloomington, 





WELDING, SOLDERING 





UNITED STATES approvals compl 
erage fine quality, attractive 


cov- 
rices. 
rove, 





500 UNITED Siates for 10c! 500 U.S.A— 

absolutely unpicked and unsorted— wast 
as receiv from church Missions. Many 
varieties, including commemoratives, air- 
mails, high values up to $5.00 denomina- 
tion! Price only 10c to approval applicants! 
Money back if not delighted. Swan Stamp 
Co., Dept. 69A, Dunkirk, N.Y. 


VICTORY Packet Free: Includes stamps 
from Tanganyika—British Cayman Is- 
lands — Animal — Scarce Babyhead — 
Coronation — Early Victorian — Airmail 
—Map Stamps—with Big Catalogue—all 
free—send 5c for postage. Gray Stamp 
Company, Dept. PR, peToror.to Canada, 





JULY, 1943 





tamps, Box 436, Coconut 
Prorids, 


MEXICO Census Commemorative Set, Free 
with rovals. Pladon Stamps, 1717-8 
Idaho, To: . Ohio. 
3, my 000 STAMPS, Private Accumulation. 
paper. 3,000 all different $5. H. C. 
parry, 473 Columbus Ave., Boston Mass. 
U.S, Stampless Covers—10c each. Used be- 
fore our country printed stamps. Dick- 
son, 21854 Cromwell, Cleveland, Ohio 
LATIN amen, British, French Colonies 
approvals. E. Zimmer, 722 Culver Road, 
Rochester, new York. 

















NEW model electric —= 110 volt AC-DC; 
will weld all metals; to use; full 
directicns. Complete with por power unit, ——¢ 
and metallic arc attachments, car 
fluxes, rods, mask; all for $19. 98—Used by 
the Navy. Marvel Electro Welder Mfg. Co., 
195-AV Center St., New York City. 


BUILD d.c. arcwelder without eee | 

armature. Plans $1. each. to 600 
amperes from Vehicle motors. Light’ Plant 
enerators, Automobile starter-generators. 

elders Club, WB-3432 M-Mart, Chicago. 
WELD, Cut, Braze with gasoline! New dis- 

covery. Make your own torch. Instruc- 
tions one American dollar. Matthews Mfg 
Co,, Calgary, Canada 








Please mention Porutar Sctrenck MONTHLY when writing to advertisers. 39 
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PERISCOPE ON THE 
STARBOARO QUARTER!” 


T° SUBMARINE-infested waters, a speeding de- 
strover must be able to change its course in a 
split -second —to drop its deadly ashcans on ene- 
my U-boats. 

The secret of the destroyer’s great speed and 
maneuverability is the tremendous power of its 
turbines, operating at steam temperatures high 
enough to make ti turbine blades glow! 


This introduces a difficult problem in turbine 
construction. The highly heated metal parts 
“creep” under stress. The metallic grains slowly 
slide over each other. The metal tends to flow 
out of shape. 

Excessive “creep” would quickly destroy the 
turbine—due to collision between the blades and 
other parts of the turbine, which are spaced only 
a fraction of an inch apart for maximum power. 


Westin 


PLANTS IN 25 CITIES 


crence Mon1 v¥ when 


Westinghouse first introduced the steam tur- 
bine in the United States and has built thousands 
during the past 45 years. And much of the suc- 
cess of Westinghouse steam turbines is due to the 
intensive study of “‘creep” by scientists in the 
Westinghouse Research Laboratories. 

As a result of the “know how” gained 
through this research, the “creep” in 
some turbine metals has been reduced to 
1/10,000th of an inch per inch per year— 
less than 1/64th inch per inch in 100 years. 

This has guided the development of metals 
capable of operating at greatly increased temper- 
atures and speeds—and secured more power per 
pound of turbine, a vital necessity in a destroyer! 

Westinghouse Electric & Manufacturing Co., 
Pittsburgh, Pennsylvania. 
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LIBERATOR 


FLYING FORTRESS 
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HAVOC 
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By WILLIAM S. FRIEDMAN 


Drawings by Eric Sloane 


HE day after a combined task force of 

Boeing Flying Fortresses and Consoli- 
dated Liberators put the German sub base 
at Vegesack out of action for a season, Gen- 
eral Ira Eaker, commander of the Eighth 
U.S. Air Force, told American and British 
journalists that the experimental phase of 
high-altitude bombing had been concluded 
and that the business of crippling the Axis 
within its own preserves was beginning as 
of that day and in full earnest. 





| thas Recision Bombing Failed? 


4 


The facts: that he made public made cer- 
tain critics of daylight, high-altitude bomb- 
ing in both England and the United States 
look very foolish. The high-flying Yankees 
had been feeling their way along slowly since 
last July. The force had been small and 
the outside opinion had been that the B-24 
and B-17 class had been stymied in the Brit- 


al raid under nearly ideal conditions. 

What the critics of the high-altitude, day- 
bombing technique had failed to tell the pub- 
lic was that they were comparing the over- 
all results of a full fleet of British four-en- 


Out of the fog of uniafermed arflicism comes cn authieeliaiive conpesinal 
of the part our Liberators and Fortresses are taking in the around-the- 
clock pounding that is softening up Hitler's European citadel. 


: 


: 


| 
| 


ish Isles, venturing out only on an occasion- * 


\ - 


ee 
Pr 





EARLY MORNING is the best time for low-level ottocks by 
bonsb-conrylng fighters: Rodis leathers onllt 


Havoe, and by 


gined, all-altitude night bombers with a 
handful of our four-engined machines. Un- 
fortunately, neither Britain nor the United 
States could have corrected this publicly up 
to this point without telling the enemy what 
they wanted to know about the disposition 
of aircraft. 

Now that the score is about to be evened, 
facts concerning the relative merits of day 
and night bombing can be told. 

Those who argue that oné or another kind 
of bombing should be engaged in exclusively 
might well go back to military kindergarten. 


AFTERNOON, when the sun hos dried the air, bri 
Fortresses for their precision work with the automatic 








bombers such as the 
them up at more than 


A-20 
30 miles 


The basis for the United Nations system of 
bombing the Continent by day as well as by 
night is to saturate the enemy’s defenses— 
keep him on guard without respite at all 
posts. Crews that man listening posts on 
the French north coast cannot be used to 
attack villages in Russia. Pilots who have 
to spend nights half awake in dispersal huts 
in the defenses of the Ruhr cannot be used 
in North Africa. 

This projected system of keeping the ene- 
my on constant alert requires all kinds of 
equipment, as no particular technique of at- 
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SUNRISE TO ln yusit Soverahhey Sée the 


NOON two-engined mediums 
Marauder). They find a fairly safe level between the top of the 


tack will answer for all purposes at all times. 

There is an axiom among the commanders 
who man the flight deck of the unsinkable 
carrier which is England. It is that the 
day after 150 target areas in Germany and 
occupied Europe have been flattened will be 
the day of invasion. There are, however, a 
lot of things that have to be accomplished 
first. Expert estimates put the number of 
planes required to complete the job at 6,000 
in the four-engined class—2,500 British 
heavies in the Halifax-Stirling-Lancaster 
class and 3,500 of our Liberators and Flying 








ce aad Hi 
flak and fuse limit of big stuff 


Fortresses. The modifying condition is that 
these ships shall complete their obliteration 
job in 90 days, so that all of these targets 
shall be out at the same time. 

This prodigious job requires operation 
around the clock. Over-all 25% losses suf- 
fered by the British in daylight operations 
with heavies prove conclusively that flying 
these ships within the range of antiaircraft 
is an exorbitant expenditure of aircraft. That 
leaves the job of daylight bombing to air- 
craft capable of operating up out of the flak. 

Daytime operation of our four-engined 


NIGHT belongs to the British Lancasters, Stirlings, and Holifaxes, winged TNT trucks that blast whole 
oreas with pattern bombing, dropping their four-ton block busters on signal from the formation leader 




















ships in the high-level 
zone stacks up perfectly 
with the classic Clausewitz 
principle of exposing one’s 
strong point to the enemy’s 
weak one. Our forte is 
high-altitude precision 
bombing. Our automatic 
bombsight has proved it- 
self to be 70% accurate 
better than most ordnance 
operating under the same 
conditions. 

Consider the advantage 
it has over enemy ground 
installations. Once the 


5000 LBS. 











night.” This takes a great 
variety of equipment and 
application. 

While there are many 
phases of the problem of 
bombardment which may 
not be discussed publicly 
at this time——formations 
both offensive and defen- 
sive, and exact methods of 
sighting and operation— 
nevertheless, the general 
purpose and procedure and 
the equipment to be used 
by the United Nations are 
fairly plain. Contrary to 


15,000LBS. 





some opinions, the _ ulti- 





ship has attained its serv- 
ice ceiling, it is practically 


mate plan is clear; the 





immune to direct antiair- 
craft fire from the ground. 
Interceptor planes operat- 
ing at that altitude have 
to struggle to stay on the 
wing. For the most part, 
the bombers are attack- 
ing a fixed target. They 
are sure that gravity will 
take their missile to the 
target level. Their job is 
merely to get the bomb onto the target. 
The poor antiaircraft gunner has to shoot 
against the pull of gravity at a target that 
is all but invisible, moving at 300 m.p.h. 

Any school of gunnery will teach a man 
that one blowgun that hits’is better than a 
16-inch cannon that misses. The precision 
bombers can hit what they want about three 
quarters of the time. Those who think that 
a near miss by a block buster is as good as 
a direct hit by a bomb a third its size should 
look at the target maps. Most of the things 
we need to destroy are heavily defended pin- 
points. They have to be laid open by day 
and thoroughly crippled by precision day- 
light bombing, then obliterated by area 
bombing at night. 

It should also be noted that night offers 
no immunity to the raider, either from anti- 
aircraft or from defending planes. Airplane 
detection is an electronic, not a visual proc- 
ess, and detecting devices are mounted on 
defending aircraft as well as on the ground. 
Darkness merely cuts down the percentage 

and not to any great degree, as indicated 
by the recent figures showing that daylight 
losses suffered by the Fortresses and Libera- 
tors were less per raid and about equal per 
ton of explosive carried over target thaa 
losses of the night-operated heavies. 

This is not meant to reflect on the Lan- 
casters, Halifaxes, and Stirlings, but merely 
to indicate that no one type of bombing is 
the whole answer. Winston Churchill said, 
“We shall bomb them by day as well as by 
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out the vital 
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DAY BOMBING NIGHT BOMBING 


It takes three times as much explo- 
sive to destroy a given target with 
“area” night bombing as with preci- 
sion day work. Day bombers can pick 
spot; 
must cover the entire area with cra- 
ters to accomplish the same mission 


equipment is being mus- 
tered and placed on the fly- 
ing line. The operations 
now in progress are, in ef- 
fect, holding the enemy 
open for the inevitable 
“Sunday punch.” When 
the time comes, it will 
mean hitting Hitler at all 
hours, in every weather, 
from altitudes of 50 feet 
to 40,000 feet, day and night and from all 
angles. The sleepless defenses, ready to 
snap under months of tension, will be only 
partly efficient. History will write the rest. 

Starting from the ground, the low-level 
or zero-altitude bombing pokes rapier-like 
fingers at weak spots in the enemy's armor. 
All kinds of equipment take part in this 
type of operation. Douglas A-20’s, the swift 
near-pursuit-speed Havocs, will sweep over 
the Channel at altitudes of 100 feet or less, 
carrying delayed-action bombs. Airplane- 
detection devices do not work with efficiency 
against minimum-altitude bombardment at- 
tack. 

The low-altitude attack puts the de- 
fenders at another clear disadvantage. It 
is difficult to depress the antiaircraft guns to 
the shallow angle required to fire at this 
low, fast-moving target. Larger ordnance is 
useless, and the 20- and 40-mm. ground in- 
stallations have a singularly bad record 
against this type of attack. Life for the 
low-level bomber crew is not all play, either. 
In the first place, navigation and target lo- 
cation are incredibly difficult. The terrain, 
at 100 feet at 300 m.p.h. is pretty blurred, 
and it can get very (Continued on page 202) 
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night raiders 


BOMBER OF THE FUTURE? No present- 
day bomber is a perfect all-around ship. 
No one can say just how tomorrow's plones 
will look, but here is an artist's concep- 
tion of a “heavy” embodying features that 
seem to be dictated by experience to date 
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MAKING THE CORE 


These centers are then covered with 


Cushioned cork, molded from ground cork : balata shells, used in place of now 
and balata binder reclaimed from golf- unavailable rubber. Here the new in- 
=» boll covers, forms the center of base- ner shells are shown in the process 


balls now being used in the big leagues of being pressure-molded in halves 


Leo Leagues al a lar 


NEW PROCESS SAVES 
RUBBER AND KEEPS 
OLD ‘‘PILL’’ LIVELY 


Photographs by Robert F. Smith 
at A. G. Spalding & Bros. Plant 


ATTED about the major-league 

parks after a lot of contro- 

versy as to its liveliness the new 

official ball is the result of much 

research for materials to replace 

Belgian horsehide, Australian 

wool, and all-important rubber. 

According to A. G. Spalding & 

Bros., who make all the baseballs 

used in both big leagues, the new 

YAENEORENRGME Coorse domestic wool is first wound by ma- balls are as lively and durable as 
chine over the cores of the baseballs os anv made in prewar years 

shown above. There are four such windings, three of wool gradual- on : Sn; ii —— * 

ly ifereasing in fineness, and one of tightly wound cotton thread. For case shells Spak ng 4 

Ballé ore next dipped in a cement to make the horsehide cover od- USing reclaimed balata, a South 

her@ to the cotton, and then given a careful inspection. At this American gum of the rubber fam- 

stage they weigh 4% ounces, measure 2 13/16 inches in diameter ily, which, together with the cork 

center, produces a ball the equal 


in every respect of those used 
heretofore. Being similar to gut- 
ta-percha, balata has been used 
for years to make golf-ball covers. 
And while balata is still on the 
critical-materials list, no other 
use has been found for the balata 
that can be reclaimed from old 
golf balls. In replacement of the 
Australian wool and the Belgian 
hide that was formerly employed, 
Spalding is using domestic equiv- 
alents. 











The two half shells of balata (a mem- 
ber of the rubber family) are fitted 
over the center by hand, above, and 
a cushion washer, also of balata, is 
inserted to hold the edges together 


loasthald 


COVERING One machine cuts the 


covers and makes per- 
forations in them for stitches. Domestic horsehide 
takes the place of Belgian hide, formerly used for 
this purpose, but now another casualty of wartime 
shipping. The stitching is done by hand since no ma- 
chine has yet been devised for the work. With the 
cover on, a ball weighs between five and 5'4 ounces 
and is nine to 9'4 inches in circumference. The step- 
by-step construction of the core and windings can be 
seen in the cut-away and cross-section views at right 


Another balata shell completes the 
core assembly. This one is made by 
pinching a strip of the gum over the 
inner shell and cushion washer, mold- 
ing in a press, and then vulcanizing 
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BOAT PILOTING is 
greatly expedited by 
the compactness of 
this control board in- 
stalled on a Missis- 
sippi River tug. Most 
novel feature of the 
board is the light- 
signal system which 
conveys to the en- 
gine room the pilot's 
instructions on oper- 
ation of the three en- 
gines. The pilot sets 
the white-handled le- 
vers opposite certain 
slots on the board's 
surface, which light 
up to indicate the de- 
sired operation—and 
then go out when the 
engine room has 
complied with the 
signals. 


tooo | . ? 3 . The triple-screw ‘Sohioan,” 
: a = 4 - the Mississippi River tow- 

boat on which the new pilot 
board has been installed. 
The boat was built for the 
Standard Oil Co. of Ohio 








A “SEASICKNESS” MACHINE has been de- 
veloped by General Electric for laboratory test- 
ing of naval equipment under simulated seagoing 
conditions. Known as the Scorsby tester, the 
machine pitches and rolls in realistic style, and 
subjects the equipment being tested to all the 
ups and downs usually experienced by warships 
plowing through heavy seas. 


“DE LUXE” LIFE RAFTS now being is- 
sued by the Navy are the last word in 
comfort for castaways. Fittings include 
portable mast and rigging, colored sails 
for better visibility, radio, smoke sig- 
nals, and a canvas shelter for protec- 
tion against the sun. 





DID YOU KNOW THAT ROCKETS 


sorel Rocket Weanons Blast 


Buck Rogers’ world comes true as 
warring powers devise self-pro- 
pelled projectiles, fearsome-looking 
multiple launchers, and take-off 
boosters for aircraft. 


By LEONARD ENGEL 


OCKET weapons, a genuine “secret de- 
velopment” of the present war, are 
playing an increasingly important rdéle 

in military operations. Devices based on 
the rocket principle are in use to discharge 
projectiles, to trap and disable raiding air- 
craft, to increase the striking power of 
bombs, and to produce an extra take-off 
boost for planes carrying an overload of 
fuel or explosives. 

It is a safe bet that every major military 
power is experimenting with rocket devices, 
although all of them regard the work as 
highly secret. Russia, Great Britain, and 
Germany are definitely knOwn to have rock- 
et arms in service, and the success of these 
weapons proves that the rocket principle 
has made a striking come-back from a 
position of relative scientific obscurity. 

Rocket design has fascinated experimen- 
tal scientists for centuries, and rocket weap- 
ons in war probably antedate guns them- 
selves. But the rocket as a military arm 
went into a rather complete eclipse around 
the time of our Civil War. During the First 
World War, for instance, rockets were used 
only on a limited scale for signaling and 
other unspectacular purposes. 

After the war, however, improvements in 


the design of casings and fuel led to a 


HOW A ROCKET 


RIFLING WEARS FAST 


HUGE POWDER CHARGE 
REQUIRES A MASSIVE 
BARREL AND BREECH 


revival of interest in the rocket’s military 
possibilities, and before 1939 it was known 
that most of the major armies of Europe 
were experimenting with the idea on a 
small scale. War speeded the process up 
in both the Axis and Allied camps, and now 
various types of arms based on the rocket 
principle are in use on many major battle 
fronts. 

Although German propagandists, from 
Hitler down, have talked a lot about “secret 
weapons,” the United Nations appear to 
have a commanding lead in this new phase 
of the armament race. 

Since the summer of 1940 Britain has set 
aerial traps for low-flying planes with the 
PAC, a rocket device which carries aloft 
a parachute and a trailing steel cable. 
Another British weapon discharges ten ex- 
plosive rockets simultaneously at raiding 
aircraft. 

Soviet Russia uses at least four rocket 
arms: rocket bombs dropped by the Stormo- 
vik ground-attack planes; a rocket gun 
mounted aboard aircraft; a cable-trailing 
device similar to the British PAC, and a 
fearsome-looking instrument which can 
discharge 30 explosive rockets at a time 
at enemy tanks. The Germans are known 
to have two rocket weapons in use, a 
rocket bomb copied from the Russian model 
and a quick-firing rocket weapon, some- 
times, apparently erroneously, referred to 
as a “mortar,” with six 6-inch barrels. 

Rockets have found other uses, notably 
in assisting planes to take off with heavy 
overloads or from cramped spaces. The 
RAF’s Catafighter plane, carried on mer- 
chant ships as protection against long- 
range German bombers, is launched from 
the deck by rocket power rather than by 
a catapult. 


GUN DIFFERS FROM A REGULAR CANNON 


SHELL LOSES SPEED AND PENETRATING 
POWER AFTER LEAVING GUN 


ROCKET GAINS SPEED AND PENETRATING 
POWER AFTER LEAVING GARREL USUALLY 
GOES FASTER THAN ORDINARY SHELL 
CARRIES AS MUCH OR MORE EXPLOSIVE 


TERRIFIC RECOU CALLS FOR 
ABSOR 


A HEAVY 


BER ANO GASE 
NT REAIMING 


FREQUE 
'S NECESSARY 


CONVENTIONAL SHELL GUN 


LIGHT BREECH 


G 
WEARS SLOWLY 


WITH LITTLE RECOIL, MOUNT CAN BE VERY LIGHT. 
CAN BE MOVED EASILY AND SWIFTLY 


ROCKET-SHELL GUN 





HAVE COME BACK WITH A BANG IN WARFARE? 


Tanks and Planes 


Rocket take-off boosters are used by 
the Nazi Luftwaffe on a small scale to 
help overloaded Junkers 88’s and Hein- 
kel 111-K’s to get off the ground, and 
are in an advanced state of develop- 
ment in other air forces. In addition, 
the rocket principle, as applied to rock- 
et-type engine-exhaust jets, is em- 
ployed to add to the speed of several 
of the most recent pursuit planes. 

The rocket obviously possesses an 
inherent advantage that no gun can 
match. Since it drives itself along, no 
extreme power explosion is needed to 
send it off, the tube or discharging 
mechanism is not called on to stand 
sudden violent pressure, nor is there 
a sharp recoil requiring elaborate com- 
pensating mechanism. 

Therefore, rockets can be fired from 
lightweight tubes mounted on relative- 
ly flimsy firing platforms. As a re- 
sult, such a weapon as the Russian 
30-barreled gun, which would be an 
unworkable monstrosity in terms of 
regular artillery, becomes entirely prac- 
tical. And rocket weapons provide the 
equivalent of heavy-caliber cannon 
mounted in airplanes, as well as port- 
able “one-man” field artillery. 

The rocket is one of the very oldest 
devices built upon the power of explo- 
sives. It was invented in China in the 
early part of the thirteenth century 
and introduced in Europe soon after- 
ward, whereas the gun probably was 
not invented until the fourteenth cen- 
tury. 

Nevertheless, the rocket as a military 
weapon has never enjoyed more than 
occasional popularity, mainly because 
it was more complicated to make and 


WHAT MAKES A ROCKET GO 


(D BURNING EXPLOSIVE GENERATES (2) SIDEWARD-PUSHING 
ENORMOUS VOLUME OF GASES GASES NEUTRALIZE 
WHICH PUSH IN Ali DIRECTIONS EACH OTHER 
a AMES So - D>' ERR. ROCKET BOMBS dropped by Russian 
eacomnen Goan SOF MIGHT Stormovik fighter-bombers plow into 
Ss EXPLOSIVE tanks with armor-piercing force. Car- 
NOZZLE — ried on rails under the wings, they 
@esacicwaro- FORMARD-PUSHING GASES, WAVING are aimed by diving the plane at the 
GASES ESCA NO ESCAPE, SHOVE ROCKET AHEAD target. When an electric spark sets 
off the propelling charge, the bomb 
slides off along the rails and seeks 
its mark in an almost straight line 
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NOZZLE SOFT METAL RING FOLLOWS RIFLING IN BARREL FuSE 
~ HEAD 





ROCKET SHELL OF 
TYPE IN WAR USE 











control than gun projectiles. And until 
now, at any rate, rocket projectors have 
been shorter-ranged and far less accurate 
than guns. The most notable historical 
Success achieved with rockets was at the 
siege of Copenhagen in 1807, when Con- 
greve rockets, developed in England dur- 
ing the Napoleonic Wars, were used to burn 
the city out and force its surrender. In 
that bombardment the rockets were used 
in much the same systematic way that a 
modern commander who had control of the 
air could use incendiary bombs to destroy 
an enemy city. 

Rockets of today fall into two classes, 
solid-fuel and liquid-fuel In either case, 
the fuel is a “lazy” explosive which drives 
the rocket by the reaction principle, akin 
to the firing and recoil of a gun. When 
the charge inside a rocket is fired, the gases 
generated exert equal pressure in all di- 
rections. Gases pressing backward, how- 
ever, are permitted to escape by one or 
more nozzles. In a gun they escape by driv- 
ing the bullet through the barrel. The 
only “escape” for the gases pressing for- 
ward in the rocket is to drive the rocket 
itself ahead. Similarly, the backward- 
pressing gases in a gun cause the gun to 
recoil 

The principal difference between a rocket 
and a gun is that action and reaction take 
place inside the projectile in the case of the 
rocket, and outside it in the case of the gun. 
The belief that the rocket is propelled by 
the “push” of the gas jet against the air is 
erroneous. 


The military projectile rockets now in 
use are all of the solid-fuel type, like the 
traditional skyrocket. Liquid fuels do not 


lend themselves to preloading, an essential 
of operations on the battlefield. 


At least three solid explosives have been 
employed with success. England uses cor- 
dite with an admixture of starch as a “de- 
terrent"’ to keep the burning rate within 
rocket limits. Prof. Robert H. Goddard, dean 
of American rocketry, carried out success- 
ful experiments with nitrocellulose (smoke- 
less powder) fuel during the last war. And 
the German six-barreled weapon fires rock- 
ets powered with gunpowder. The German 
mortar weapon is packed with gunpowder 
wafers, solid wafers toward the head and 
doughnut wafers toward the tail, with loose 
powder filling the hole in the column of 
doughnuts. When fired, the loose powder 
flash-burns at once, producing a high ini- 
tial thrust and acceleration. 

As a general rule, rocket projectiles 
weigh about a third more than standard 
shells of the same caliber, for they must 
carry not only driving and bursting charges, 
but also the weight of the heavily rein- 
forced combustion chamber, whereas the 
shell has to carry only a bursting charge. 
Even so, the shell would generally have the 
larger bursting charge. For example, a 
three-inch shell weighs 13 to 15 pounds and 
has a bursting charge of about two pounds 
of high explosive; a _ three-inch rocket 
would weigh perhaps 20 pounds, but its 
bursting charge would be little more than 
a pound. 


POPULAR SCIENCE 





If smokeless powder 
is the fuel, rockets 
such as these can easi- 
ly attain velocities of 
2,000 feet per second 
in a mile of flight 
greater than any but 
the very best high-ve- 
locity guns can deliver 
at that distance. The 
20-pound rocket would 
require about’ eight 
pounds of nitrocellu- 
lose with a deterrent, 
or a six-pound charge 
if no deterrent were 
used, but then the time 
of combustion would be 
much shorter and the 
combustion chamber 
would have to be much 
heavier. Black powder, 
which has only half the 
power of smokeless, is 
not powerful enough to 
reach the  2,000-foot 
velocity, but it can reach 1,500 feet per sec- 
ond at a mile. 

In view of the relative inaccuracy of 
rockets, a range of two miles is considered 
fairly long. The German weapon, however, 
by using a small rocket—50 pounds as com- 
pared with 95 pounds for the standard six- 
inch shell—and sacrificing much of the nor- 
mal bursting charge, has an observed range 
of 6,000 yards (3% miles). 

Russia is the only nation known to have 
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MULTIPLE PROJECTORS, another Russian 
development, fire 20 or 30 shells ai once. 
Scattering like shotgun pellets, the --!f- 
propelled projectiles make a pattern that 
a tank can hardly dodge. Such a weapon 


for ordinary shells would be much too heavy 


TAKE-OFF ASSISTERS are employed by 
the Germans to help lift heavily ioaded 
bombers off the ground. Rows of large rock- 
et cartridges attached to the body of the 
plane are discharged at the right moment. 
After the take-off, the device is dropped 





succeeded in taking advantage of the light 
weight; and absence of recoil of rocket ap- 
paratus in order to place large-caliber weap- 
ons aboard planes. Such experiments, 
however, are unquestionably under way in 
other countries. The machine guns and 
light cannon which are now standard on 
aircraft are adequate for attacking other 
aircraft. But 37-mm. guns (the largest 
air cannon) are not powerful enough for 
attacking ground targets, a function of in- 








creasing importance for planes. Larger 
guns of conventional type, however, are im- 
practical because of their weight. 

The rocket’s inaccuracy has several 
causes. The most troublesome is the fact 
that no two fuel charges are exactly alike 
in burning rate, or time, or power delivered 
(thrust) from second to second. Even mi- 
nor differences here make a considerable 
difference in the point where the rocket 
will land, because these differences are act- 
ing over a considerable period of time. Sec- 
ond, the center of gravity shifts as the fuel 
is consumed, changing the rocket’s ballistic 
characteristics. Third, as long as the fuel 
lasts (from two to five seconds in most 
cases, the rocket traveling on its momentum 
the rest of the way just like a bullet), the 
ejected gases build up a high-pressure area 
immediately behind the rocket. Once the 
fuel is gone, however, the high-pressure 
area is replaced by the partial vacuum 
which follows the ordinary projectile. Nat- 
urally, this change has a decided effect on 
the trajectory. 

Some day, perhaps soon, rocket charges 
will be identical and scientists will be able 
to work out correction tables for the other 
factors. Then the rocket will be as accur- 
ate as the gun. But in the meantime “clus- 
ter” weapons, such as the German weapon, 
the Soviet antitank “battery,” and the 
English AA rocket device, are effective. 
Precision of fire is hardly required to hit 
even a rapidly moving tank with one or 
more of the 30 rockets the Soviet weapon 
discharges. 

Inaccurate as it is, the rocket has al- 
ready added measurably to the accuracy of 
one arm—the ground-attack bombers. The 
oldest of the current series of rocket devices, 
aside from PAC, is the rocket bomb. Stor- 
movik planes used them effectively in No- 
vember 1941 to help repulse the final Nazi 
assault on Moscow. 

The rocket bomb is 
nothing more than an 
ordinary bomb with 
a small combustion 
chamber and charge 
in its tail. The pur- 
pose is to add to the 
bomb’s velocity, there- 
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by increasing its im- f T 
pact and penetrating x 
power, which vary as FUEL LIQUID OXYGEN 


SIMPLE ROCKET MOTOR OPERATING ON LIQUID 
FUEL AND LIQUID OXYGEN. 

FASTENED UNDER WINGS OR FUSELAGE OF 
PLANE, IT CAN GE USED TO ASSIST TAKE-OFFS 
OR FOR BURSTS OF SPEED IN COMBAT 


ROCKET MOTORS have great possibilities 
as take-off assisters for planes, and also for 
boosting speed in air fighting. This is our 
artist's conception of such a motor's design 


the square of the ve- 
locity, and adding to 
the bombardier’s ac- 
curacy by flattening 
the bomb’s trajectory 
and cutting its flight 
time. The first Rus- 
sian rocket bomb, a 





IGNITION 


COMBUSTION 
CHAMBER 


220-pounder, accomplished this purpose 
with an 11-pound charge of black powder 
fired in a combustion chamber weighing 
about 25 pounds. 

Dropped from a plane traveling at 200 
miles an hour at 1,000 feet, a conventional 
220-pound bomb will reach its target in 
three seconds with an impact velocity of 
about 375 feet per second. One of the Sov- 
iet missiles, however, would reach the tar- 
get in 2.1 seconds with a velocity of more 
than 650 feet per second, and with impact 
more than three times as great. The rocket 
bomb would require an unnecessarily large 
charge to exceed the terminal velocity of 
the free-falling bomb (about 900 feet per 
second); hence, it is not used for high-alti- 
tude bombs. But it doubles the effective- 
ness of the dive bomber and ground-attack 
craft. 

In the years between this and the last 
war, rocket experiments were carried on 
principally by private individuals. Later 
some of these men banded together in na- 
tional societies, of which the German Rock- 
et Society, founded 1927, the oldest, and the 
American Rocket Society are the best 
known. By and large, they were not inter- 
ested in rocket projectiles. Their attention 
was centered rather on high-altitude rocket 
flight, with passenger-carrying stratoships 
and even interplanetary “space ships’ as 
their ultimate goals. Since solid fuels 
proved unsuited to their objects, they be- 
gan to develop liquid fuels, notably the 
liquid oxygen-gasoline (pioneered by Dr. 
Goddard) and liquid oxygen-alcohol. Al- 
though neither will ever send a space ship 
to the moon or even from New York to 
Berlin, they will undoubtedly be of great 
use in the near future in sending aloft me- 
teorological rockets, one of the most impor- 
tant potential uses of the rocket. They also 
have great possibilities for assisted take- 
offs in commercial- 
airline operations. 
Even before the war 
began, considerable 
work along this line 
had been done. In 
most countries, the 
favored practice was 
to build the fuel tanks, 
combustion chamber, 
and nozzles into the 
trailing edge of the 
aircraft's wings. 

Liquid-oxygen fuels, 
however, are imprac- 
tical for military op- 
erations. Germany has 
abandoned the liquid- 
fuel idea altogether 
for the time being. 
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Superthin Films Show Surface Structures 


INE glasslike films of less than .000002- 
Finch thickness have now been developed 
to provide faithful replicas of the micro- 
scopic structures of metal and other opaque 
surfaces for study with the electron micro- 
scope. They are evaporated onto matrices of 
polystyrene plastic which have been molded 
under 2,000 to 3,000 pounds pressure. 

This unique method of electron microgra- 
phy is the result of research by scientists for 
The Dow Chemical Company, of Midland, 
Mich., who sought an improvement over the 
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Electron micrograph at 15,000 diameters of a 


use of natural surface films produced chemi- 
cally, and plastic-lacquer films that were apt 
to smooth out because of surface tension and 
contraction. They found polystyrene ideal 
for taking negative impressions beause of 
its dimensional stability, chemical inertness, 
and moldability. A matrix of this plastic is 
placed in an evaporation chamber where 
high-purity silica is evaporated on it from 
a hot filament. When hardened, the silica 
film, bearing the positive impression, is re- 
moved by the use of ethyl bromide solvent. 


Polished and etched steel taken at 25,000 


This three-dimensional effect 


piece of steel scratched by levigated alumina 
ona chamois wheel. The grooves appear light 


Plane of cleavage of a calcite crystal that 
was deformed during molding. Glide packets 
can be seen clearly here at 15,000 diameters 


diameters 


shows the formation of pearlitic structure 


Another view of the etched steel at 8,000 
diameters. These are plastic-silica electron 


micrographs made by The Dow Chemical Co 
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Badges of Courage 


Our soldiers and sailors now may 
win seventeen new decorations and 
service medals—all adopted since 
the war emergency. Popular Science 
Monthly presents these new honors, 
and the principal older ones. 


By BERNARD WOLF 
Photographs by ROBERT F. SMITH 


N THE eventful months since Sept. 8, 1939, 
| when President Roosevelt declared a state 
of national emergency to exist, no less than 
17 new medals and ribbons have been au- 
thorized for award by the President or high 
officials of the armed forces. Today service 
men, many of them back from combat duty 
in foreign theaters of war, are beginning 
to appear on the streets of our towns and 
cities with bright new ribbons displayed on 
their chests, each one of ‘them telling a 
story about its wearer, if you can interpret 
its meaning. 

Two of the new decorations—the Legion 
of Merit and the Air Medal—were created 
for the personnel of both armed services. 
The Legion of Merit will also be given to the 
military personnel of friendly foreign na- 
tions. A series of service medals, including 
the American Defense Service Medal, the 
Army of Occupation of Germany (1918- 
1923) Medal, and the campaign 
medals for the three theaters 
of the global war—American, 
European-African-Middle East- 
ern, and Asiatic-Pacific—was 
also designed for both the Army 
and the Navy. Further, the 
Navy adopted for its own use 
two established Army decora- 
tions, the Silver Star and the 
Purple Heart, and authorized 
one new medal, the Navy and 
Marine Corps Medal (design 
not yet approved) for its own 
branches. The Army _ estab- 
lished a Good Conduct Medal to 
round out its list of awards for 
its own personnel. 

Finally, Congress authorized 
a Medal for Merit (design not 
yet approved) as the civilian 


56 


ASIATIC-PACIFIC 


counterpart of the Legion of Merit and, for 
the first time in history, two more awards 
intended specifically for merchant seamen, 
the Merchant Marine Distinguished Service 
Medal and the Torpedoed Seaman Bar. Two 
other unique awards have also been set up 
recently: the Army’s Organization Blue 
Unit Citation and the Navy's Presidential 
Unit Citation, each a ribbon which denotes 
that the wearer belongs to some unit of the 
armed forces which has been twice cited by 
the President. These devices approximate 
in function the Fourragére, the famous 
braided shoulder cord, awarded by the 
French to members of all U.S. Army or- 
ganizations cited in World War I. 

The marks of honor worn by members of 
our armed forces fall into two chief cate- 
gories. Decorations, properly speaking, are 
awards for outstanding heroism or valor, 
both combat and noncombat, or for ex- 
tremely valuable and meritorious service. 
Service medals, on the other hand, are in- 
tended to show that the recipients have par- 
ticipated in particular campaigns, whatever 
their réles may have been. In order to con- 
serve critical metals, several of the new 
medals will not be issued for the duration, 
only the appropriate ribbons being given. 

Some of the new decorations and service 
medals represent radical departures from 
tradition. The Legion of Merit, for example, 
is the first medal issued in different rank- 
ings. It has been designed in four degrees 
—those of Chief Commander, Commander, 
Officer, and Legionnaire. 


Can you identify these medals and ribbons? 
Every one on this page was issued since 
1939. Following pages show older decorations. 


EUROPE-AFRICA 
MIDDLE EAST 


AMERICAN 


THEATER THEATER 
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MEDAL FOR MERIT For 
civilians of United Notions 
ond friendly powers. Only 
the ribbon has been issved. 


LEGION OF MERIT. Will be 
oworded to personne! of U. S. and 
friendly foreign armed forces for 
outstanding service. Shown at the 
left is Legionnoire medal; higher 
degrees ore lorger in size. Except 
on dress occasions, ribbons (above) 
are worn in place of medals. 


Navy ond Marine Corps 
Medal, for which only the 
ribbon has been issued. For 
heroism not involving combat 


Presidential Unit Citation, for ' 
Navy units twice cited. An AIR MEDAL. For achieve 
American counterpart of the ment not meriting the Dis 
French fourragere. tinguished Flying Cross. Any 

branch of armed services 


ARMY OF OCCUPATION OF 
GERMANY. For service in oc 
cupotion after World War | 


Organization Bive Unit Cito- 
tion, for Army units twice 
cited for outstanding per 
formance of duty in action 


Se eee alee 
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Asiatic-Pacific 


American 


Euvrope-Africa-Middle East 


GOOD CONDUCT. For Army AMERICAN DEFENSE. For 


Theater Campaign Medals 
indicate presence on active 
duty. Bronze star means one 
engagement — silver, five 


active service in Army or 
Navy between Sept. 8, 1939, 
ond Dec. 7, 1941 


enlisted men who complete 
three years of active service 
and are recommended 








a & NAVY easel files 


SILVER STAR. For gallantry PURPLE HEART For wound 
in action while serving in any received in action Revolu 
Gopacity. Instituted by the tionary honor revived by 
Army in 1932. Adopted by the Army in 1932; Navy, 1942 
Novy in 1942 


CONGRESSIONAL MEDAL OF 
HONOR (1917-18). This version 
of the Navy's highest award, for 
gallantry in action, is no longer 
issued 


DISTINGUISHED FLYING MERCHANT MARINE Dis- 
CROSS. For heroism in the tinguished Service Medal 
air. Limited to flyers of Army, Authorized this yeor. For 
Novy, and Morine Corps. heroism on service in sub- 


. -int . 
Authorized in 1926 morine-intested waters NAVY CROSS. Authorized in 1919 


and ranking next to the Medal 
of Honor Goes to Navy, Marine 
Corps, ond Coast Guord men for 
extraordinary heroism 


TORPEDOED SEAMAN BAR. 
For Merchant Marine person- 
nel. One silver stor for each 
torpedoing survived. 





AND DECORATIONS OF THE NAVY 


CONGRESSIONAL MEDAL OF MARINE CORPS BREVET MEDAL. 
RIBBONS ARE WORN HONOR. Highest award of the Established (921. For holders 


Navy. Established in 1861. For of commissions issued by the 
IN THIS ORDER conspicuous gallantry and in President and conferred by the 


Medal of Honor. trepidity Senate. 


Medal of Honor (1917-18). 

Marine Corps Brevet Medal. 
Navy Cross. 

Distinguished Service Medal. 


Silver Stor Medal. 

Distinguished Flying Cross. 

Novy and Marine Corps Medal. 

Specially Meritorious Service 

Medal. : 
Purple Heart Meda!. = 
Presidential Unit Citation. = 
Legion of Merit (relative 

standing not fixed). 

Medal for Merit (relative 

standing not fixed). 

Army of Occupation of Ger- : . 
many (service medal). 

American Defense Service 

Medal. , 
Theater Campaign Medals (in 

order as earned). 


DISTINGUISHED SERVICE ; SPECIALLY MERITORIOUS SER- 
MEDAL. Established 1919. To any - VICE MEDAL. For distinction in 
person. serving ‘n ar, capacity, the war with Spain, other than 
for meritorious s*rvice with the in battle. No longer issued. 
Novy 





CONGRESSIONAL MEDAL OF 
HONOR Army's highest deco 
ration, established 1862 For 
conspicuous gollontry and in 
trepidity im combat beyond 


the call of duty 


DISTINGUISHED SERVICE 
MEDAL. instituted in 1918. To 
members of Army, Navy, or 
Marine Corps for exceptionally 
meritorious service with the 


Army 





ARE 


RANK OF DECORATIONS 
DETERMINES ORDER 
FOR WEARING RIBBONS 


Ribbons worn in lieu of medals 
are arranged on the wearer's left 
breast, beginning a! the right, in 
the order of precedence of the 
decorations. When more ian one 
line is worn, the lines overlap. 
Service medals follow decorations 
in the order of the date of service, 
with the Good Conduct Medal 
worn on the left of all service 
medals. Ook Leaf Clusters, repre- 
senting additional citations, ore 
worn on the ribbons of the appro- 
priate decorations; battle siors ore 
affixed to service ribbons for the 
campaigns to which they pertain. 
While the rank of all decorations 
has not been finally determined, 
the following is accurate at present: 


Medal of Honor. 
Distinguished Service Cross. 
Distinguished Service Medol. 
Silver Stor. 

Purple Heart. 

Soldier's Medol. 
Distinguished Flying Cross. 
Legion of Merit. 

Medal for Merit. 

Air Medal. 

Organization Bive Unit Citation. 


Army of Occupation of Germany 
(service medol). 


American Defense Service Medal. 
Theater Campaign Medals. 


Good Conduct Medal. 


ARMY MEDALS 


DISTINGUISHED SERVICE 
CROSS. Instituted in 1918 
Awarded for extraordinary 
heroism in operations against 
on armed enemy, to any person 
serving with the Army 


SOLDIER'S MEDAL. Instituted 
in 1926. Awarded to personnel 
of Army, Novy, and Marine 
Corps for heroism not involving 
conflict while serving with the 
Army 





| 4 les 


0 


1 Making a medal begins with a water color of its design. 
The sketches above show various degrees in which the 
Legion of Merit is issued. Wax forms are then modeled 


Plaster patterns (top), made from the wax forms, are 
placed in an electroplating bath to produce galvanos, 
or metal plates (below). Actual-size medal is in center 


3 Obverse and reverse designs are reduced to steel hubs 
from which these female dies are made. Blank is then 
repeatedly struck between dies under 300-pound pressure 


How Medals Are Made 


Photographs by Robert F. Smith 


to manufacture of medals, such as those 
shown on the preceding pages, is an interesting 
story in itself. These photographs, taken at the 
Philadelphia plant of Bailey, Banks and Biddle, 
silversmiths and medalists, show the production 
of the Legionnaire rank of the Legion of Merit 
(page 57). The higher degrees of this decoration 
—Chief Commander, Commander, and Officer— 
differ from the Legionnaire mainly in size. 

After preliminary sketches of a medal have been 
drawn up, an exhaustive research is made to in- 
sure that the contemplated designs do not dupli- 
cate any medal of some other country. When 
finally approved, obverse and reverse designs are 
reproduced successively in water-color paintings, 
plaster patterns, and metal plates. Since the latter 
are several times the size of the final medal, a 
pantograph is used to reduce the designs to actual 
size on steel “hubs.’’ From these are made the 
female dies between which a sterling-silver blank 
is subjected to repeated striking. All that then 
remains is for the piece to be color-enameled and 
gold-plated, if this is called for by the design. 
After a final finishing, another decoration is ready 
for presentation. 


4 Any surplus stock remaining around the edge of the med- 
al after it comes from the pressing operation is trim- 
med with a jeweler's saw. Edge is then filed and polished 


5 The Legion of Merit's design calls for perforations to 
separate crossed arrows that appear between the arms 
of a cross. These tiny holes are made on a drill press 


A After it has been colored by hand with hard-fired en- 
amels in accordance with original specifications, and 
then gold plated—the medal is ready for presentation 
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SPREAD BY THE SQUARE MILE TO CHEAT ENEMY BOMBERS 


The Army finds a magical way to hide 
troops, ships, factories, and even 
cities in a chemical haze made from 


a formula by Dr. Irving Langmuir, 


By BRIG. GEN. ALDEN H. WAITT 
and ALLEN RAYMOND 


RECISION bombing by daylight, such as 
aoa Army flyers are doing with 
deadly effectiveness in Europe, is absolutely 
impossible for enemy airmen on at least nine 
days out of ten in several of the most vital 
defense areas of the United States. No bomb- 
sight can pierce the vast artificial fog which 
our Army's new M-1 smoke generator 
throws out as a screening blanket over mili- 
tary objectives. 

An armor of artificial haze or fog has so 
proved its effectiveness in North Africa that 
one German bomber pilot-was heard com- 
plaining by radio in mid-air to another that 
he couldn't find his target “because of that 
damned smoke.” On the field of combat 
large-area smoke screening has made dive 
bombing or torpedo bombing absolutely im- 
possible where used over concentrations o! 
men or ships. 

The use of smoke to blind an enemy in 
warfare is an old story. But the Army’s 
M-1 mechanical smoke generator is some- 
thing so new that several key principles 
basic to its successful performance still are 
military secrets. It may be told, however, 
that with a few of our latest generators a 
few hundred men or women operatives can 
absolutely blot out areas as large as any of 
America's strategic canals, navy yards, air- 
plane factories, or other military supply cen- 
ters from the view of enemy airmen, on al- 
most any day or night in which flying is 
possible. 

What nobody can see, nobody can bomb 
with precision. The R.A.F. found that out 
when trying to destroy the cruisers Scharn- 
horst and Gneisenau in the harbor at Brest. 
For many a day British airmen dropped 
their missiles hopefully toward these valu- 
able targets. Those cruisers escaped. One 
reason they got away was the Germans’ use 
of a protective smoke screen all around them 
—a screen now antiquated as compared with 
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America’s latest invention for the purpose. 

Before Pearl Harbor, the Army set out to 
improve American smoke-production meth- 
ods as swiftly as possible. Smoke generators 
now growing obsolete were already in use 
for the screening of limited areas, but what 
the Army Service Forces wanted was a de- 
vice for screening many square miles, if 
necessary. 

One of the most widely used methods for 
production of smoke screens at that time 
was the partial burning and distillation of 
low-grade fuel oils in generators similar to 
the orchard heaters and smudge pots used 
in California fruit groves. 

These oil smoke pots—the best we had— 
produced a dark-gray smoke which was ef- 
fective in obscuring small areas, but their 
use Was expensive in men and material. The 
smoke pots had to be serviced frequently, 
almost every hour through the nighttime, 
when they were used. They required many 
men for operation, and provided little or no 
protection if used during the daytime. The 
smoke emitted was irritating to the noses 
and throats of people in regions protected. 
It stained their clothes and hampered their 
work. 

The job of developing and providing smoke 
chemicals and devices is entrusted to the 
Chemical Warfare Service under the Army 
Service Forces. 

No method of smoke projection existed 
capable of the large-area daytime screening 
which this Service sought. The problem of 
finding one was put up to the National De- 
fense Research Committee, headed by Presi- 
dent James B. Conant of Harvard. This is 
the committee, established in 1940, which 
has enlisted about 6,000 scientists in 100 
schools and 200 industrial laboratories for 
war research service, and which in Januar’ 
1943, was wrestling with about 1,400 re- 
search jobs for American armed forces. 

One of these scientists is the Nobel Prize 
winner, Dr. Irving Langmuir, physicist at 
the General Electric Company’s research 
laboratories, Schenectady, N. Y. Dr. Lang- 
muir was one of the men asked by the 
National Defense Research Committee to 
seek the better smoke formula. 

At the moment, Dr. Langmuir and an as- 
sistant, Vincent Schaefer, were knee-deep in 
a study dealing (Continued on page 194) 


A ESE SE Se 
Billows of mist pouring from the ten-lipped 
mouth of the U. S. Army's new M-! smoke gen- 
erator cover a whole countryside like clouds or 
fog. A battery of these with men or women oper- 
ators could blot out an entire industrial area 
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HOW DOES IT FEEL TO 
SPEND EIGHT MINUTES 
OVER THE HEART OF 
JAPAN, THEN TO BAIL 
OUT INTO THE NIGHT 
DEEP IN CHINA? THIS 
MAN TELLS YOU 


Sergeant Eierman in his flying gear. 
| Hailing from Atlantic City, N. J., he 
has been in the Army since 1935. For 
his port in the raid on Japan he re- 
ceived the Distinguished Flying Cross 


THE writer of this‘article flew as an engineer-gunner in the spectacular 
air raid on Japan on April 18, 1942. Like most of the U.S. flyers, be bad 
to bail out over Chinese territory in total darkness. Relaxation of military 
secrecy about the raid now makes it possible for him to tell bis story. 


FLEW on the Japan 

raid, and it was the 
biggest show I've ever 
had a part in. I'd call 
it a thoroughly successful operation. I know 
that one bad break forced a change in the 
plan, and later led to the loss of our planes 
and a few of our men. But every plane went 
where it was supposed to ge, found its tar- 
gets, and planted its bombs right where 
they were supposed to fall. 

I have been in the Army since 1935, when 
I enlisted in the infantry. I transferred to 
the Air Corps in 1936 and trained at Wheeler 
Field as an engineer-gunner. Early in 1939 
I was sent back to California and assigned 
to my outfit, the 89th Reconnaissance 
Squadron. All the men on the Japan raid, 
by the way, came either from the 89th or 
the 17th Bombardment Group. 

Early in 1941 we got our B-25 bombers, 
North American Mitchells. In February, 
1942, word went around that volunteers 
were wanted for “P.” That was our code 
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By JACOB EIERMAN 
Staff Sergeant, U.S.A.A.F. 


word for a special mis- 
sion somewhere out- 
side the country. 
There were more 
volunteers than they could use, so we drew 
lots, both officers and men. My name was 
the first drawn in our squadron. 

We did our main training at Eglin Field, 
Florida. There we worked and worked on 
short take-offs with markings on the run- 
ways. We also had gunnery and bombing 
practice, and did long navigation missions 
of eight and 10 hours, practicing celestial 
navigation out over the Gulf. 

Of course, the boys had some theories 
about the nature of our mission. One was 
that we were going to blast a big submarine 
base in the Caribbean. But that was settled 
when we went to the West Coast and got 
charts that showed pretty clearly that we 
were somehow going to China by way of 
Japan. 

We removed our lower turrets to install 
extra gas tanks, and also had tanks in the 
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bomb bay and the crawlway leading to the 
rear of the plane. After a final checkup we 
went to the West Coast, then flew to a 
rendezvous where our planes were loaded on 
the flight deck of the aircraft carrier Hornet. 

At 8:30 the next morning we sailed out 
to sea, where we met up with cruisers and 
destroyers which went along with us. 

The weather almost all the way across 
was dreary, misty, and rainy. Occasionally 
we'd see the sun, but most of the days were 
pretty bad; that was excellent for us. For 
the first part of the trip it was a pleasant 
life. We ate and lived with the chief petty 
officers, and the food was swell. On a typical 
day we could get up when we felt like it and 
get breakfast until eight o’clock. Then we’d 
go on deck and check up on our planes, ad- 
just them, and go over equipment. To keep 
in practice, we flew kites and fired at them 
with the top-turret guns of our planes. 

Every day General Doolittle held a meet- 
ing with a lecture of some kind, on gunnery, 
navigation, first aid, or bombardment. One 
day a naval! officer who had been an attaché 
in Tokio talked about the terrain of Japan 
and told us ways to tell a Chinese from a 
Japanese. There wasn’t time to learn any 
language, but we memorized a Chinese 
phrase, “Meg Wa Bing,” meaning ‘“Ameri- 
can Soldier.” 

Our planes made the whole trip lashed to 
the top deck. We had them dispersed around 
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End of the flight: Eierman (with canteen in hand) 
and other flyers being escorted through a Chinese 
village. A Chinese is holding the arm of Maj. John 
Hilger, the pilot, who was injured in the landing 


so they covered the entire deck. It was 
understood that if we were attacked we 
would take off immediately and try to land 
wherever we could—first at Hawaii and 
later at Midway. If there wasn’t time for 
that we were to push our planes overboard 
so that the carrier could get her own fight- 
ers in action. 

After we got west into the danger zone, 
we had general quarters every day before 
dawn and before sunset. After sunset gen- 
eral quarters we'd have supper and in the 
evening there wasn’t much to do except talk 
or play the old Navy game of acey-deucey. 

We had been turning the engines of our 
planes over every other day to keep them 
tuned up, and now we refueled the planes 
completely on the afternoon of April 17. We 
understood that the plan was for us to take 
off in the late afternoon either on the 18th 
or 19th, when we would be about 400 miles 
from Japan. We were to hit there around 
dusk or a little after, and General Doolittle 
was to go over about an hour ahead with 
incendiaries to light up one main target so 
that the rest of us could get our bearings 
on that. 

But it just didn’t work out that way. On 
the morning of the 18th we suddenly sighted 
a small vessel. It could have been a fishing 
boat or a patrol boat, but we never knew. 
One of our cruisers fired two salvos at it. 
The first was just over, and after the second 


65 





We drew lots for the mission. My name was 
the first one drawn in our squadron. 


Drawings by Fred Rodewalk 


there wasn't any more target to shoot at. 

But there was no way to tell whether the 
boat had got off a radio message, so the 
decision was made to begin our raid im- 
mediately, and the order, “Stand by to 
launch your ships” came over the carrier's 
loudspeaker system. 

We had no chance to eat breakfast, and 
most of us took off with empty stomachs. 
The Navy did rustle some sandwiches for us, 
though, and we took them along. Each man 
also was issued a pint bottle of whisky for 
emergency use. 

We reported on deck and went directly 
to our 16 planes, which were now grouped as 
closely as possible at the back of the deck. 
There were 80 of us in the plane crews 
five to each ship. 

We knew we were going on a tough job. 
At the plane our pilot, Maj. John A. Hilger, 
told us we probably just didn't have enough 
gas. 

“The way things are now, we have about 
enough to get us within 200 miles of the 
China Coast, and that’s all,”” he explained. 
“If anyone wants to withdraw, he can do it 

yw. We can replace him from the men who 

are going to be left aboard. 
Nothing will ever be said 
about it, and it won't be held 
against you. It’s your right. 
It's up to you.” Not a man 
withdrew, although I don't 
suppose any of them felt any 
better than I did, 


The first ship was ready to take off about 
8:20 a.m., and we all stood around, watching 
and sweating it out. We had done plenty of 
practicing—on land—but this was going to 
be the first real take-off from a carrier with 
one of our big bombers. To make it worse, 
the sea was kicking up nasty and the 
carrier was rolling and pitching. 

But General Doolittle went first. He just 
set the brakes, gunned his engines, got his 
signal from the carrier’s control officer, and 
took off. He used only about 200 of the 
300 feet of runway he had, and just seemed 
to jump the plane off into the air. Every- 
body felt better after seeing that. 

The toughest thing about the take-off, by 
the way, wasn’t the run itself; it was the 
fact that our bombers had less than six feet 
clearance between the right wing tip and the 
“island”—the big bridge structure of the 
carrier. That was the worst hazard. After 
four or five ships got off, one plane started 
without lowering the wing flaps. It ran 
right off the end of the deck and seemed to 
drop, but the pilot managed to keep off the 
water and gained altitude slowly. He was 
all right. 

Finally our turn came, and there were 
two other ships left to go. It felt like a 
normal take-off except for the very short 
run. The rolling and pitching was so bad 
that it took 15 men to hold the plane steady. 

The biggest thing I remember about that 
take-off was that I saw the carrier take 
water over her bow just as we were heading 
down to it. Major Hilger and the copilot, 
Lieut. Jack A. Sims, were in their regular 
places and I was crouching directly behind 
and between them. Lieut. J. H. Macia, the 
navigator-bombardier, was in his navigator's 
place, and Sergeant Bain, our radio oper- 
ator-gunner, was at the radio desk. 

We got off, circled the ship once to check 
our compass, course, and drift, then started 
off. There was no flight formation. Each 
ship was on its own, with orders for its own 
targets. All the way to Japan we never 
went above 50 or 60 feet, and much of the 
time we were down around 15 or 20. We saw 
one amphibian patrol plane about 400 miles 
from the mainland, but it was at 3,000 feet 
and never saw us at all. 

Nearer Japan, we passed several small 
boats and the people stood on deck and 
waved to us. They seerned to get quite a 


The carrier was pitching and rolling when we took off. 
It felt like a normal take-off except for the short run. 





As we neared Japan, people on boats waved 
to us. They thought we were Japanese planes. 


kick out of seeing “their” planes patrolling 
so close to them. We tried out our machine 
guns and the nose gun jammed and couldn't 
be cleared. But the pilot ordered me to stay 
in the nose and be ready to drop the bombs 
if anything happened to Lieutenant Macia. 

We approached land skimming the waves 
at 20 feet. I guess we had all been hungry 
and no one realized it. But just as we came 
in over land. Sergeant Bain started eating 
a sandwich—I remembered that later. 

By then we were all thinking about our 
bombs. Our ships carried some demolition 
and some incendiary bombs. We had a 
special load of four 500-pound incendiary 
clusters—that is, each cluster contained 128 
four-pound incendiary bombs. Before the 
take-off we had watched a little ceremony 
on board, when the carrier’s captain went 
up and attached some Japanese medals to 
the first bomb that was going to be dropped 
from General Doolittle’s plane. 

We came in over Japan just above the 
treetops. It didn’t look as cluttered and 
crowded as we had expected. It was like a 
rural district anywhere, with green fields 
and open country. It was a brilliant sun- 
shiny day by now, without a cloud in the sky. 

Our target was Nagoya, a big industrial 
center, like Pittsburgh in the U.S. We hit 
there about 1 p.m. after circling from the 
bay so as to come back and make our run 
from the inland. We knew Tokio must have 
caught it nearly an hour before, yet no one 
seemed ready for us. We had no trouble 
locating our targets, which were zigzagged 
on either side of a very prominent straight 
canal leading to the bay. There was no 
AA fire, and not another plane in the sky. 

The first target was a big army barracks 
near the Nagoya Castle, an ancient land- 
mark. We were now at 1,500 feet and doing 
200 miles an hour; that had been arranged 
in advance so we could use the improvised 
“20-cent” bombsight. We did not carry the 
regular Norden bombsight for fear one 
might fall into the enemy’s hands. 

We let our first cluster go on the barracks 
and just then some flak began to come up. 
They weren't too close—black puffs that 
looked like 37-millimeter stuff. The funniest 
reaction was from Sergeant Bain. I heard 
him on the plane’s intercom phone, saying, 
“Major Hilger, sir, those guys are shooting 
at us!” He was talking in an indignant 
Carolina drawl, and he sounded just as 
though he figured those fellows were break- 
ing the law. 

The Japs couldn’t seem to get our speed 
and altitude right. Some of the stuff was 
so far off it didn’t seem that they were 
really trying. I saw only one mark on the 
plane—a little hole near the running light 
on the left wing tip. 


Our second target was a big arsenal or 
some kind of army depot. Now, I hadn't 
seen the first bomb land, but I sure saw this 
one; it went right down on the target, 
dispersed beautifully around it and hit 
particularly hard around one corner. 

The third target was an oil-storage ware- 
house. I saw that one and it seemed like 
a perfect hit. The AA hre slowed down 
then; I suppose we had run out of the area 
where the guns were. But it started up 
harder than ever as we approached the 
fourth and last target, the Mitsubishi air- 
craft works. That was a beautiful hit, too. I 
could see the bombs strike and flames burst 
up all over it. Of course we couldn't stick 
around long enough to check up on exactly 
how much damage we had done. I saw a 
funny thing there, too. As we passed over, 
a cleaning woman rushed out of one door 
and shook a mop at us! 

Major Hilger suddenly called out: ‘Look, 
they’ve got a ball game on over there. I 
wonder what the score is.” It was a baseball 
game, sure enough, and a big crowd was in 


There was nothing below me but air and fog. I never 


felt anything so lonesome. I really had the 


lues. 





a wild scramble getting out of there fast. 
With our bombs gone we went down to low 
altitude again and came out over the bay. 
We had one more target—oil tanks on the 
waterfront to be blasted with .50 caliber 
machine-gun incendiary bullets. Sergeant 
Bain, in the top turret, cut lose at them, then 
climbed down. I looked at him and burst 
out laughing. His left fist was clenched 
tight and his fingers were oozing peanut 
butter and jelly from that sandwich he had 
started to eat as we swept in over Japan. 
The whole raid had taken us about eight 
minutes, and he had never let go. 

Well, with the excitement over for a 
minute, anyway, we felt a little let down. 
We did see one plane back of us over the 
city and it suddenly disappeared in a big 
cloud of AA fire. We know none of our 
planes was shot down, so I've always sup- 
posed some Jap ship came along and caught 
it; they have a bomber, I think the Mitsu- 
bishi 97, which is said to look something 
like a B-25. 

We turned south to run down the coast 
before heading for China. |; And now our 
main worry was about our gas supply. But 
when we turned west again over the China 
Sea, we ran into fog patches and squalls, and 
the storm we were getting into kicked up a 
35-mile-an-hour tail wind to help us along. 

That made us feel better, although not 
It was still a hit-or-miss 
proposition. If the tail wind held, we knew 
we could probably make the China coast. 
But what then? We were flying low to save 
fuel, but running into increasingly bad 
patches of fog. That forced us up to 500 feet, 
and kept us flying blind most of the time. 

By dark we were completely blind, with 
no way of estimating drift or sighting on a 
star. We had to go up to 7,000 feet to clear 
a mountain range we knew was just back of 
the coast. And farther inland we knew we'd 
hit even higher mountains. Finally, with less 
than an hour's fuel left, the pilot told us we 
were going to have to bail out. I remember 
we had a long discussion on whether to take 
our musette bags or not. I took mine, and 
also salvaged my pint of whisky. 

It's funny what you'll think of at a time 
like that. I was bitterly regretting having 
to leave the 15 cartons of cigarettes I had 
| bought aboard the carrier at 60 cents a 
* carton. Bain felt even worse. He preferred 
cigars, and when he went out he had to 
leave the first box of 10-cent cigars he had 
ever been able to buy in his life, and he 
never got to smoke even one of them. 

Sergeant Bain jumped out first, and then I 
went through the bottom escape hatch. That 
hatch looked awfully deep and black as I 
went out and I hesitated a minute, wonder- 
ing whether to go head first or feet first. I 


exactly good. 
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finally went feet first and got a good bump 
in the head. The next thing I knew I was 
in the air and my chute was open. I shined 
my flashlight and there was nothing below 
me but air and fog. I never felt anything 
so lonesome; I really had the blues. 

Just above the earth my light showed 
water, and I thought it was the ocean. But 
it was a rice paddy with a stream running 
through it. I lit running, on both knees, and 
got out of that parachute in nothing flat. 
I pulled myself together and walked about 
two miles to a tiny settlement, but found 
that all the doors were barred and no one 
would answer my knocking. It was raining 
and I was wet and cold and miserable. 

After what seemed like hours I found a 
man and his wife and persuaded them (by 
sign language) that they had nothing to 
fear. They took me to their home, next to 
a big Chinese temple, and called out the 
whole family. A very old man took charge 
then, but we still couldn't understand a 
word of each other’s language. They gave 
me a place to sleep and offered me food, but 
I played safe and stuck to my own canteen 
and emergency rations. 

The next day a young boy—not over 14— 
guided me about 10 miles to a larger town 
where a Chinese officer took me to a military 
headquarters. I saw a flat map of the world 
hanging on the wall, and pointed to the U. S. 
and then to myself. They beamed and under- 
stood that, all right. Later Lieutenant Macia 
showed up, and the Chinese made signs to 
show us there were three more. Our entire 
crew was reassembled. Bain was the last to 
come in. He had been knocked out landing 
with his parachute and spent the night on a 
mountain top. 

We were all taken then to a big military 
post where we had our first real meal in 
China, with fried eggs, sweet sauce, bamboo 
and bean sprouts, salt bread, and tea. We 
thought it was a banquet, but it was nothing 
compared to the luncheon General Ku later 
gave us at Third War Area Headquarters. 
They had 50 dishes, including a special treat 
for us—the American dish, chop suey! 

Later we were sent by train and bus to 
a big air base built for the U. S. Army. 
From there, one of our C-47 transport ships 
flew us to Chungking. There we were told 
that we had been awarded the Distinguished 
Flying Cross. And at another luncheon 
Mme. Chiang Kai-shek presented us with 
the Chinese Army and Navy Air Force 
Medal. 

From China I was transferred to India 
and from there later ordered back to the 
United States. And the first thing I did 
when I landed back in the good old U. S. A. 
was to go out and mow down a couple of 
American T-bone steaks. 
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FIGHTI LANES Low-flying Mustangs co-operate with an invasion fleet and clear the 


way for landing barges carrying men and mechanized equipment 


HEN the history of this war is writ- 
ten, there may be a hundred days 


underlined in red pencil—a period in which e 
a young aerodynamic engineer and a veter- 4 er 
an designer took a theory on airflow and 


turned it into the deadliest change-of-pace 


fighter airplane this stage of the war has 
yet produced. They call it the North Amer- 


ican Mustang—the P-51. 


To the unpracticed eye, this latter-day 
miracle may look like a half dozen other 
fighters powered by liquid-cooled engines. Ul 
A careless spotter might turn it in for a 

Messerschmitt 109-G. Its lean, rangy lines 


are not unlike the Spitfire’s. Indeed, they 


are so conventional that little or no fuss 
was made over the plane until it saw action the Mustang in the months to 


against the enemy. come. This is the story of the 
The P-51 was probably the first airplane plane that brought something 

designed from information gleaned from new to the wear in the air. 

actual war conditions. Scarcely six months 

after England had gone to war with Ger- 

many, the British Purchasing Commission By ANDREW R. BOONE 

contacted North American Aviation on the 


You'll be hearing a lot about 
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mass production of an existing single- 
seater. Although the current product was 
deemed adequate to match the existing 
German ships, President J. H. “Dutch” Kin- 
dleberger of North American and his staff 
knew that the production victory was in 
mass-producing an airplane that could out- 
fly the best the enemy could produce at the 
projected time in the future when these 
craft would reach the battle line. 

There had been six months of war, and 
many things had been learned. Among 
them was the need for high speed at all 
levels, free from the effect of shock waves. 
There was adequate evidence that aircraft 
diving at speeds exceeding 400 miles per 
hour encountered periods of excessive vi- 
bration resembling impact or shock waves. 

There appears to be a velocity at which 
objects passing through the air no longer 
are able to “part” the fluid body. In the 
case of a curved surface designed to pro- 
duce a definite aerodynamic result, like a 
wing or tail surface of an airplane, the air 
seems to “pile up” on the highest point of 
the wing curve, forming {stationary com- 
pression or shock waves. The speed at 


Straight, rangy lines give the P-5! its superficial 
resemblance to the Messerschmitt 109-G and the 
Spitfire. Second-degree curves used in fuselage 


design replaced the old method of fairing “by eye" 
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which the airflow alters as it approaches 
the compression point is called the critical 
speed. This speed can be raised consider- 
ably by careful shaping of the wing section 
and relation of the wing to the fuselage 
shape. 

With the results of six months of air 
fighting before them, North American's 
engineers tackled the problem of building 
a ship that would be a full year ahead of 
its time when it first saw action. The major 
problem was to control the smooth airflow 
over the wings at high speeds so that the 
ship could perform well at low altitudes 
where the dense air offered high resistance 
to the airplane, but still would have enough 
performance to fight in the thinned-out 
upper air if enough engine power were pro- 
vided to take the ship there. 

This was practically asking to have one’s 
aerodynamic cake and eat it. Two mem- 
bers of North American's staff came up 
with a suggestion. Edgar Schmued, for- 
mer Austrian pilot and now NAA's chief 
design engineer, and Edward Horkey, a 
young aerodynamic expert, proposed the 
use of the laminar-flow wing, a special 
airfoil section developed in the wind tun- 
nels of the National Advisory Committee 
for Aeronautics. This wing had never been 
used on anything more serious than a 
wind-tunnel model. Admittedly, tests indi- 
cated that the airfoil would operate with 
50-percent less resistance than an ordinary 
surface capable of lifting the same amount. 
Indications were that air would flow 
smoothly over its surfaces at speeds within 
a few m.p.h. of that of sound. 

There were, however, several important 
“buts.” The wing, to attain the hoped-for 
efficiency, had to be mated with the slim- 
mest possible fuselage; its surface had to 
be absolutely rigid. Such a wing was diffi- 
cult to produce in custom structure. Mass 
production of such an airplane seemed im- 
possible. 

There was no doubt that the Axis had a 
certain edge in time over the rest of the 
world. They had been piling up not only 
matériel but engineering information useful 
in warfare. In order to head them off, a 
certain amount of daring was required. By 
normal engineering evolution, a sample of 
the laminar-flow wing would have been 
built and cautiously flown; in due time, an 
airplane would have been evolved to fly on 
it. However, the world was in a hurry. 

While Schmued and Horkey set about 
developing production methods for getting 
out large numbers of laminar-flow wings, 
the fuselage had to be developed to conform 
with the requirements of the wing idea. If 
the air flowed turbulently around the fuse- 
lage, the entire effect of the laminar-flow 
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FIGHTING comes natural to 
this plane with its high speed 
and maneuverability. At left, 
the artist depicts the end of 
a duel with a Focke-Wulf 190, 
with the Nazi on the way out 


DIVE BOMBING. Fitted with 
bomb racks and brakes, and 
re-designated “A-36" by the 
Army, the Mustang has ap- 
peared as a dive bomber to 
pinch-hit for projected types 


Drawings by Reynold Brown 


wing might have been destroyed. The 
engine in the 1,000-plus-hp. class with 
the lowest frontal area was selected 
—the liquid-cooled Allison V-1710. 

Another “first” incorporated into 
this ship was the method used in es- 
tablishing the final lines of the fuse- 
lage. Up to this time, an airplane’s 
fuselage was designed by placing 
whatever had to go inside—the en- 
gine, tank, instruments, controls, 
seat, radio, etc.—in proper order, then 
locating the distance and position of 
the tail surfaces and drawing the 
best-appearing lines possible between 
the points to create a streamlined 
body. This method of fairing by eye 
was, of course, modified by the de- 
signer’s experience and knowledge of 
fluid dynamics. 

Two young North American en- 
gineers, Carter Hartley and Roy Lim- 
ing, buried this “design-by-eye” meth- 
od by introducing in the new design a 
method for developing the form by 
the use of second-degree curves 

The hundred days’ miracle came out 
with such rapidity that few people 
took it seriously. Its wing span was 
37 feet, its over-all length 31 feet, 
3 inches, and its gross weight 7,700 
pounds. There was so little to mark it 
as a spectacular airplane that little 
or no effort was made to conceal its 
wonder. Such tricky developments as 
the superhard rivets used to replace 
bolts in wing structures were invisible 
to the casual observer. This weight- 
saving device was developed by an- 
other North American’ engineer, 
George Wing. These rivets have a 
shear strength of 75,000 pounds per 
square inch. Far too hard to drive, 


HEDGE-HOPPING tactics of the P-5!1 baffle Nazi anti- 
aircraft gunners. Even if they can get into action in 
time, they can't depress their gun barrels sufficiently 
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The "!00-days' miracle” in the air. The Mustang enjoys the distinction of being the first American 
warplane to be designed on the basis of actuol wor experience. Originally built to replace an exist- 
ing British single-seater, it incorporated the lessons of six months of war—plus some looking ahead 


they must be forced into place by a special 
tool which presses the rivet’s tiny collar 
into the notched end of a stud, leaving a 
modified conical head. 

Excess length is sheared off automati- 
cally. A thousand of these rivets—in reality 
threadless bolts—replace 798 heavier bolts 
and some regular rivets in the wing alone, 
effecting a 60-percent reduction in weight 
in these materials. 

The first ships to see action were low- 
altitude fighters, operating for the R.A.F. 
Their job was tagged “Army co-operation.” 
Perpetual critics of U.S. designs accepted 
that as a signal that the design was a fail- 
ure and that the best use that the British 
could find for the ship was as a successor 
for the slotted and flapped Westland Ly- 
sander. Nothing could have been farther 
from the truth. At the point in the war 
when the first Mustangs arrived, there was 
nothing more vital to the conduct of the 
war than accurate, instant information on 
what the enemy was doing. The Lysanders 
and other slow observation and photo- 
graphic and reconnaissance ships had failed 
to keep Intelligence posted, as their slow 


speed had made them targets for anti- 
aircraft and clay pigeons for fighters. 

The maneuverability afforded by the ship 
gave rise to constant use as a ground- 
attack ship and fighter-bomber. Stripped of 
all unnecessary weight and seldom flying 
at altitudes greater than 1,000 feet, the 
ships would fly into occupied France and 
the Low Countries at treetop level. Radio 
locating devices, which have to be deflected 
slightly upward to clear ground obstruc- 
tions, fail to pick up the low-flying craft 
in time to repel it. 

Because the Mustang is one of our “hot” 
types, too much cannot be said about its 
present and future. These are just conjec- 
tures: That laminar-flow wing gets better 
as it goes higher. All it needs is the proper 
power plant to keep it there. 

As to the airplane's behavior, little can 
be said without telling the enemy some- 
thing he should have to pay heavily to 
learn. The best hint, however, comes from 
the pilots. One of them is reported to have 
wanted to return his extra flight pay. 
Flying the Mustang was such fun that get- 
ting paid for it seemed unnecessary. 
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Guy Bonham, at extreme left, and a few of his 
neighbors are shown in the basement “warshop” 
of his home where, in their spore time, they 
turn out gasoline strainers for Navy motorboats 


The final product, which the group makes 
under a subcontract for a Flushing, N. Y., 
boat-building plant. Woodworking machin- 
ery was cleverly adapted to the metal job 


Basement “Warshop” Fights Hitler 


Navy. The job was to machine and assemble 
a gasoline strainer. Neither Bonham nor his 
cronies had ever worked with metal, but by 


B* POOLING their home-workshop tools, 


energy, and spare time, neighborhood 
friends of Guy Bonham, NBC radio enter- 


tainer, are waging a private industrial war 
against the Axis in the basement “warshop” 
of his New York suburban home. The 
group, which includes a variety of business 
and professional men, got its first subcon- 
tract job from a Flushing, N. Y., firm en- 


adapting their woodworking machinery to 
the job, they turned out a trial strainer 
to the builder's satisfaction—and won a 
contract for 600 more. The group isn't 
worried about profits. “‘We’ll be satisfied if 
we can buy hats occasionally for our ‘war- 


gaged in making motor lifeboats for the shop widows,’”’ they say. 
One of the 60 opera- 
tions required is the 
cutting of wire gauze. 
To do the job, neigh- 
bor Harlan Howe 
rigged up the device 
at left, which has 
saved many hours in 
manufacturing time 


Nothing stumps these 
ingenious home “war- 
shoppers." When they 
found that they did 
not have the proper 
tool for leak-testing 
the finished strainer, 
they simply built one, 
using a bicycle pump 
with a 1914 Pierce Ar- 
row oil gauge to mea- 
sure the air pressure 
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PLASTIC FACE SHIELDS that 
are glass-clear, unbreakable, 
and noninflammable, have 
been designed to protect in- 
dustrial workers from flying 
particles of wood, glass, and 
metal. The shield is held on 
with adjustable head bands 
and can be swung up from 
the face with a strap device 
to avoid smearing the shield 
with soiled fingers. Held well 
out from the face, the shield 
can be worn over glasses or 
even over a respirator. The 
device, which weighs but 
three ounces, is made by the 
Western Reserve Laborato- 
ries of Cleveland, Ohio. 








COPPERLESS COPPERS have joined nickel- 
less nickels (P.S.M., Feb. '43, p. 84) in the 
U. S. Mint’s program to conserve strategic 
materials for military use. By authority of 
Congress, steel is replacing the 95-percent- 
copper alloy formerly used in the coins. This 
will effect a yearly saving of some 4,600 
tons of the precious metal. 


COPPER 











AN INVISIBLE “RAINCOAT,” which 
can be formed on the surface of many 
materials to make them permanently 
water-repellent, has been developed 
by Dr. Winton I. Patnode, General 
Electric research chemist. The wa- 
ter-repellent film, which is so thin 
that it cannot be seen under a high- 
powered microscope, is formed by 
exposing the material to be coated 
to the vapor of one of a group of 
substances known chemically as 
methyl chlor silanes. An aftertreat- 
ment of ammonia vapor neutralizes 
any corrosive acids. At left, drops of 
water roll around like marbles on 
“raincoated” filter paper. 
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Medieval Woodwind 


Returns to Favor 


HE recorder, which was popu- 
J i. in Shakespeare’s day, ap- 
pears to be in vogue again. This 
simple musical instrument, re- 
sembling a flageolet, is now being 
manufactured in this country by 
William F. Koch at his plant in 
Haverhill, N. H. Made of South 
American cocobolo wood, of which 
Koch has a two-year supply, the 
instrument has a full chromatic 
scale with a range of a little over 
two octaves, and is made in so- 
prano, alto, and tenor sizes. Unlike 
most other woodwinds, the record- 
er has no reed, its mouthpiece be- The amateur can learn to play the recorder in a few days, 
ing provided with a “fipple” like while the professional musician masters it almost at once 
that found on the ordinary whistle. 

A specially designed tool bores the ta- dimension by hand during the tuning pro- 
pered central hole of the instrument, the’ cess. The instruments are finished with shel- 
outer radius of which is turned on a lathe. lac, which brings out the grain of the wood. 
Finger holes are bored slightly smaller than Chief outlet for Koch’s products is G. Schirm- 
their final size, and then brought to precise’ er, Inc., New York.—WILLARD ALLPHIN. 





(1) A section cut from a cocobolo plank with a bucksaw is squared (2) at the sides on a circular saw, 
cut into two or three pieces, depending on the number to be used in the final instrument, and (3) sea- 
soned on drying pegs. (4) A lathe turns the outer radius, and (5) a tuning fork tests the instrument 
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HOW A U-BOAT MANEUVERS FOR THE KILL 


THE D-BOAT WILL TRY TO ATTACK FROM AHEAD ON EITHER BOW, TURNING TOWARDS 


THE VICTIM'S STERN AFTER FIRING TO AVOID 


ANY ATTEMPT TO RAM 


THE RANGE VARIES 


FROM SOO TO SOOOW AND IF POSSIBLE THE VICTIM SHOULD BE AGAINST THE LIGHT 


-_—_ 


uw 


With a submerged speed of about eight 


knots, and capable of shooting swift 


ATTACKING SUBMARINE 


2, GOING DEAD SLOW 


torpedoes from tubes fore and aft, the 


TO AVOID “FEATHER 


modern U-boat can quickly jockey in- 
to position to blast a slow cargo ship 





THE TORPEDO CAN DO 


DO 30 | KNOTS FOR 7 MILES 
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CLOSE RANGE 
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_ MILES 
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MEDIUM RANGE 
—— 40 KNOTS——*| — 35-40 KNOTS——»i—- 30 K 
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WOLF-PACK TACTICS 


OREMOST threat to the U.S. as a fight- 
— ally on foreign soils, and as an arsenal 
of democracy that actually delivers the 
goods, is Germany’s great wolf packs of the 
deep—her fleet of some 700 modern U-boats. 
With a surface speed of 1744 knots, which 
is as fast as many ocean liners, and a sub- 


merged speed of eight knots—at which tank- 
ers and cargo ships often cruise—the mod- 
ern undersea raider is a very different prop- 
osition from that which prowled the oceans 
in the first World War. The average U-boat 
now plying the seven seas is about 221 feet 
long and capable of cruising for six weeks 


WHEN THE sshinaaad U-BOAT “PLAYS 'POSSUM” 
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TRIMUAING (BY MEANS OF 
REMAN AT MORE OR LES 


(TS CALLAST 
THE SAE DEPT FOR 


N BOM Ay 
BOTTOM. 4 SUB CONDITIONS ey DEPTHS 


POPULAR SCIENCE 





WHITECAPS HELP TO HIDE ITS PERISCOPE 


"THE PERISCOPE AS DIFFICULT TO DETECT. WITH LIGHT’CATS PAWS” 
) OM TWE SURFACE. SIGHTING IT AT 2000 YDS. IS GOOD WORK. 
“With SEAS AND WHITE WAVE CAPS IT CANNOT BE 
SIGUTED AT OVER 7OO OS 


~ 
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Many an Allied ship gets its first warn- ‘] aay 
‘ 
ing of a U-boat when a torpedo crashes in- _ eT 
to its side. Showing only a periscope, a 


sub is hard to see from a ship — until it 


has come within almost point-blank range 





HOW SEA AFFECTS SUBMARINE’S VISIBILITY 





BREAKING WAVES “miii==e f CALM SEA 
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HERE'S HOW THE U-BOAT 
HUNTS ITS PREY 


or more without refueling. 
Above deck, in its superstruc- 
ture, and below deck it can car- 
ry a total of from 12 to 14 tor- 
pedoes. These can be launched 
at enemy ships from four tubes 
in the bow and one in the stern. 
Drawings on these pages, 
made by G. H. Davis for the 
Illustrated London News, show 
some of the tricks employed by 
undersea raiders in concealing 
themselves while they stalk 
their prey. The Battle of the 
Atlantic is largely a matter of : eA 
matching wits with these un- Se aia , me eae eee 
dersea wolves. ‘ , 











To counteract the danger of plates being loosened Difficult to detect from a ship's deck, subs are 
by the concussion from depth charges, Germany easily spotted by planes. Above are various depths 
is welding, instead of riveting, its newest subs at which the subs must travel to avoid being seen 
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Tut OfPTW CHARGE SHOULD ExPLooe 
BELOW THE BOAT, TENDING TO DRIVE w To 
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Fighters 


Styled by 


Style and Comfort 
for the Army Nurse 


ERE is a fashion preview of clothing 
[4 and equipment that millions of Amer- 

icans will be wearing and_using in 
the months to come. With a large fraction 
of the population shedding civilian dress for 
uniform, the U.S. Army Quartermaster 
Corps finds itself the foremost arbiter of 
style in the country. 

Functional design is the keynote of all 
the garments that bear the “GI” label. 
While appearance is not neglected (witness 
the nurse’s dress uniform shown above), 
the main considerations are comfort, service- 
ability, and protection. Since U.S. troops 
are serving in all climates from the icy 
mountains of Alaska to the steaming jungles 
of the South Seas and the sun-baked sands 
of North Africa, QMC designers have to 


For Formal Oceasions 


Officers’ summer dress uniforms of tropical 
worsted are now featured in a sand shade of 
khaki. Cap has matching cover which can be 
removed for wear with khaki shirt and trousers 


sturdy wind- 
resistant, water- 


These 
just 
for service 


2 Iceland, Alaska 


Dress uniform of 
ap, wool jocket, 

skirt comes 
now in the popu- 
ler olive drab 
insteod of navy 
blue. Shirt and 
tie ore in khoki 





=< = Clothes Like These 


Unele Sam and Carrying the QMC Label 


meet a wide range of conditions. Every 
item they turn out is thoroughly tested by 
modern laboratory techniques and corrected 
by the actual experience of forces in the 
field. 

Clothing is only a part of the Quarter- 
masters’ responsibility. All the parapher- 
nalia of military housekeeping, from bar- 
racks to bivouac, they must supply. As a 
result, a complete inventory of their “line’”’ 
would put the biggest mail-order catalog to 
shame by its size and variety. 

On these and the two following pages are 
shown a few of the newest items in this 
mammoth stock. Whether it’s a jungle suit 
or a sleeping bag, the Quartermaster Corps 
feels that nothing but the best is good 
enough for its customers. 


Jungle Hunting Suit 


Inconspicuous one-piece coverall mottled with 
spots of color. Generous pockets for grenades. 
Marquisette head net (right) rebuffs insects; 
inflatable bladders aid in crossing streams 








Olive drab is the new shade for 
underwear. Can be hung out to 
dry without drawing Zeros. Tow- 
els and handkerchiefs to match 





Simple as it looks, the jungle hammock boasts a rain- 
shedding top canopy, a slide-fastened sleeping compart- 
ment of netting, and a bottom canopy to protect the rear 


Going South? 


Campers-out in the jungle will appreciate the 
comfort and protection of an improved insect 
bar which can be either slung over a pup tent 
or rigged alone as seen below. While the net- 
ting is fine enough to keep out all pests, it 
admits plenty of air for comfort. Weighing 
only 2% pounds, it fits easily in the pack 


For use with cots in barracks and hos- 
pitals, this mosquito bar is rigged to 
T-bars inserted at the head and foot 
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With the aid of a plain rubber band, the severe 
lines of the pot helmet can be relieved with a 
selection of local flora, as shown at the right 


SMART 
ACCESSORIES, TOO . 


Underwear in this year's shade of olive 
drab ... headwear you can trim to 
harmonize with any setting ... and 
an inflatable belt for shipboard wear. 


For shipboard wear, this life belt is a comfort. 
A squeeze of a valve fills it with carbon dioxide 








ARCTIC SLEEPING BAG. Really two bags 
in one. The inner, or “mountain,” bag 
can be used alone as well as with the out- 
er shell. Hood exposes only part of face 





When handling logs of average size, the trailer, after dropping its load, can be doubled up for 
the return trip. This not only makes steering easier, but also saves weor on the trailer's tires 
West Coast Lumbermen’s Association 


GIANT TRUCK-TRAILERS are being used to made up of three units as shown below, rolls 
haul Douglas firs, standing 160 to 175 feet on 24 wheels and can carry a load of 120,000 
high in the forests of the Pacific Northwest, pounds. Hauling the “big sticks” to the 
to a saw mill at Mount Rainier—said to be East Coast on three flat cars presents an- 
the only one with a carriage long enough to other problem in transportation. Routing 
handle the logs while they are being cut must be carefully planned so as to avoid 
into 132-foot keels for Navy wooden mine sharp curves and low tunnels as far as pos- 
sweepers. The truck itself has 12 forward sible, and thus insure that the precious 
and four reverse speeds. The trailer, when cargo arrives without damage. 


WELDED 1,000-FOOT RAIL SECTIONS recent- 
ly enabled the Denver and Rio Grande Western 
Railroad to lay 17,009 feet of track in the Moffat 
Tunnel near Denver without halting heavy war 
traffic. In each section 23 pieces of 130-pound 
rail were joined with welding material from 
crucibles specially designed by the Metal and 
Thermit Co., of New York. The welds were 
radiographed with $10,000 worth of radium, 
used in place of an industrial X-ray machine, 
- which would have been impracticable. A loco- 
Before being welded, joints were clamped motive then pulled the sections into the tunnel 
in position, and rail ends preheated and on ties riding on the existing rails. 
checked (below) with an optical pyrometer 





At right, welding material drops from cru- 
cible to fill crack between the rail ends 
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ZOO DISPLAYS ITS 
COLORED JEWELS 


ARE tropical species of the 

brilliant -colored humming- 
bird are now on dazzling display 
in the “Jewel Room” of New 
York’s Bronx Zoo. Captured in 
Costa Rica, the group includes 10 
species which are exhibited alive 
here for the first time, as well as 
specimens of the world’s second 
smallest bird—the Scintillant 
Flame-bearer, measuring 2.7 
inches in length. The birds were 
caught with chewing gum stuck 
on the end of a pole. 


Photographs by Arthur Sasse 


The remarkable “shots on the —- above and at 
9 


left were token with an ultrahigh-speed camera. 
At the instant these pictures were snapped, the 
wings of the birds were moving at a speed of 60 
flutters a second. Fed from bottles provided with 
small spouts, the birds are given a select diet 
which includes milk, honey, and vitamin extract. 
When dinner is served, which is every five min- 
utes, the birds waste no time getting to the spouts 


The zoo also provides a shower once’a 
day in the form of a spray from an @f- 
omizer. To make the feedings easier for 
the birds, the spouts of food bottles 
are painted with red (below), as this 
draws their attention. The “jewels” ate 
strikingly displayed under bright lights 
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Americans smoke more today 





What Is the Truth 


MILLIONS ENJOY IT TO THE TUNE OF 
$2,000,000,000 A YEAR. YET FEW OF 
THEM KNOW ANYTHING ABOUT IT. 
HERE ARE SOME FACTS THAT YOU 
SHOULD KNOW. 


By WILLIAM VOGEL, Jr. 


MERICANS are smoking more in war- 
time than they have ever smoked be- 
fore, and the huge American tobacco indus- 
try, as a consequence, is booming as it has 
never boomed in its long history. 
The demand for cigarettes last year broke 
all previous records. According to tax-paid 
withdrawals of tobacco from Government- 
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Most pipe blends 
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WHERE TOBACCO COMES FROM 


blend, leaves come from 10 of the 
world's greatest tobacco centeis 


LIGHT 
VIRGINIA VIRGINIA 
(VIRGINIA ,U.S.A) 


bonded factories, cigarette sales totaled 
235,839,000,000, a rise of 14.3 percent over 
the 1941 figure. The final accounting on ci- 
gars is not in yet, but the Department of 
Agriculture, which watches over the prog- 
ress of smoking like an anxious mother, 
estimates that well over 6,000,000,000 have 
gone up in a vast cloud of fragrant smoke. 
In addition, about 350,000,000 pounds of pipe 
and chewing tobacco and snuff have been 
consumed by 16,000,000 users. Preliminary 
estimates for 1943 indicate that smoking 
will continue to increase, although not so 
sharply as last year. 

Why are people smoking so much? The 
tobacco industry has a simple answer: war- 
time prosperity is enabling people to spend 
more money on luxuries. They point to the 
fact that tobacco use declined sharply dur- 
ing the depression, There may be other 
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than they ever did before 





About Tobacco 4 


factors, of course, such as the heightened 
nervous tension of hard work, which smok- 
ing eases. 

What with the industry having more than 
a billion dollars invested in plant and equip- 
ment, retail tobacco sales this year may 
reach the staggering total of $2,000,000,000. 
And because smoking keeps civilian and 
military morale high, 
the Government has de- 
clared tobacco an indus- 
try essential in wartime. 


IT ISN’T TRUE 


SHADE-GROWN TOBACCO 


is grown under tents of cheese- 
cloth, to produce a light, silky 
- leaf suitable for cigar wrappers 


SUN-GROWN TOBACCO 


results in a leaf that is smaller, 
thinner, and darker, and with a 


tendency to be gummy in texture 


leaf to Catherine de Medici in 1561 (and 
never seems to have done anything else 
worth mentioning), is immortalized in the 
name of the genus and of the clear col- 
orless liquid with the chemical formula 
CwHuN:, which is the characteristic alka- 
loid of tobacco, nicotine. 

Chemically, tobacco contains two percent 
nicotine in the bright 
leaf and five percent in 
the darker varieties. The 
lighter types are the bet- 
ter West Indian leaves; 


What, after all, is this 
marvelous household 
weed whose history of 
recreation and pleasure 
began when Columbus 
landed in San Salvador? 

Botanically, tobacco is 
any one of several plants 
of the genus Nicotiana, 
while the chief American 
species is N. tabacum. 
Jean Nicot, the French- 
man who brought the 
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that: 


—any addition to tobac- 
co is an adulterant. 
—a long, white ash 

means a good cigar. 
—finger stains are 
caused by nicotine. 
—cigarette “rice paper’ 
is made of rice. 


the strongest are the 
rank French and Ger- 
man crops. The nature 
and proportion of tobac- 
co’schemical constituents 
are largely determined by 
the conditions under 
which it is grown, as well 
as by the curing and 
fermentation of the leaf. 
Analyses of tobacco show 
that it also contains: 


x 





Tobacco starts its growth in 
a protected area, and in soil 
carefully cultivated and fer- 
tilized. A heaping teaspoon 
of seed is sufficient to sow 
25 square yards, which will 
furnish enough seedlings to 
plant one acre. After 40 days 
seedlings are transplanted and 
set out in rows in the field 


10 to 14% 
lto 2% 

4to 6% 

about 5% 
7 to 8% 

25% 

12 to 30% 


Malic and citric acids 
Oxalic acid 

Resins, fats and oils 
Pectic acid 

Cellulose 

Albuminoids 

Ash 


Tobacco smoke is difficult ‘to analyze, but 
generally it contains varying’ percentages of 
nicotine (but never as much as the unburned 
leaf), aldehydes such as furfural and acro- 
lein, methane, hydrogen cyanide, hydrogen 
sulphide, organic acids, empyreumatic oils, 
phenols, pyridine, picoline, ammonia, car- 
bon dioxide, carbon monoxide, water, and 
tarry distillates. 

The ash is generally compdsed of potash, 
lime, sodium chloride, and magnesia, in 
quantities ranging from nine to 40 percent. 
In addition there also are small percentages 
of soda, sulphuric acid, silica, and calcium 
phosphate. 

The ammonia and acrolein are the chief 
irritants in tobacco smoke. Curiously 
enough, smoke from a free-burning ciga- 
rette is alkaline, chiefly because of the am- 
monia, and is more irritating to the eyes 
than smoke expelled from the mouth or 
nose, which has an acid reaction. 

The great controversy about nicotine will 
probably rage as long as there are smokers 
and nonsmokers. Generally, the best scien- 
tific opinion is that nicotine is no more 
harmful to the average person than the caf- 
feine in coffee or tea. 

However, the amount of nicotine in to- 
bacco “has no strict relation” to that in 
the smoke. This is the opinion of Dr. Wal- 
ter S. Mendenhall, professor of pharmaco- 
logy in the School of Medicine of Boston 
University. Tests reveal that the manner 
of smoking may have much more to do 
with increasing the nicotine content of the 
smoke than the tobacco itself. A violently- 
puffed, rapidly smoked cigarette commonly 
throws off a lot more nicotine than one con- 
sumed at a leisurely rate. The same is true 
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of the irritating aldehydes, which may be 
greater in a fast-smoked, hot cigarette than 
in a cooler one. Much of the tar and other 
waste products in smoke are filtered out in 
the cool, unburned portions of a cigarette 
or a cigar. 

Tobacco is a wonderfully adaptable plant 
and can be grown almost anywhere in the 
world. There's a catch in this, however; 
while adaptable, tobacco is extremely sensi- 
tive to conditions of soil and climate. For 
example, two such different types of seed as 
Zimmer Spanish and Connecticut broadleaf, 
when grown side by side, produce leaves 
which can scarcely be told apart. Yet when 


the former is grown in the Miami River Val- 
ley of Ohio and the latter in Connecticut, 


the Zimmer Spanish crop makes good filler 
for domestic cigars, while the broadleaf 
makes silky cigar wrapper. This peculiarity 
also works in reverse: North Carolina has 
four principal tobacco-growing regions, or 
“belts... Plants from one belt simply will 
not grow at all in another, even though only 
a creek or a hill separates them. 

With minor differences, growing tobacco 
is the same in Sumatra, Virginia, Asia Mi- 
nor, or wherever commercial tobacco is 
raised. In Cuba, for example, the rich loam 
of Pinar del Rio Province, which produces 
70 percent of the Havana crop, rests after 
the winter harvest till June. After fertili- 
zation and the summer rains, the fields are 
plowed and more fertilizer is applied. In 
the fall there is intensive cultivation by 
plow, harrow, and drag to prepare the fields 
to receive the brownish seed, so fine that 
a teaspoonful will produce an acre of plants. 

Safeguarded from weeds and insects, the 
seedlings grow for 40 days. In December, 
transplating begin; all plants that show 
signs of dying are replaced after a few 
days with strong ones. If the tobacco is to 
be shade-grown for wrapper, men on stilts 
spread huge bolts of cheesecloth on frames 
eight feet high to protect the leaves from 
the sun. 

When the plant is several feet high, buds 
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Sead Pays 


pF ea i cians 


ad 
, a2 ne 


Above, the small seedlings 
are being transplanted to 
@ sun-growing area with a 
machine which both covers 
the plants and waters them 


In this shade-growing area 
a covering of cheesecloth is 
stretched overhead to re- 
duce the amount of sun- 
light on the wrapper leaf 
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..-AND HOW IT IS CURED 


Cigar tobacco is usually cured by fermentation. 
In cigarette tobacco, however, both fire curing 
and sun-and-air curing are employed. The to- 
bacco shown below is shade-grown wrapper, which, 
threaded in pairs, is being hung up for drying 


Panels that swing out from the sides of the dry- 
ing barn permit a careful control of ventilation. 
Flue curing, in which wood smoke is brought into 
a curing barn through a series of flues, is com- 
monly used on yellow and mahogany tobaccos 





HOW CIGARS ARE 
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2 He then rolls a binder leat 
cround the body to form a 
“bunch.” How a cigar is built 
often determines how it tastes 
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3 The bunch is trimmed to size 
by clipping the overlong fil- 
ler leaves. Fillers may also be 
“scrap," or smaller, broken leaves 


1 The cigar maker first gathers 
up enough filler material to 
form the cigor, then molds it in 
his hands to a well-shaped body 
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Ss The cigar maker's best 
skill comes into play as 
he rolls the spiral of wrap- 
per leaf around the bunch 
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With a drop or two of col- 
orless, harmless adhesive, 
he seals the “flag” in place 
around the head of the cigar 


4 Laying the bunch aside for a mo- 
ment, the cigar maker carefully se- 
lects a shade-grown wrapper leaf and 
expertly trims it off with his knife 

Rolling the cigar back 


r 7 and forth under a flat, 
smooth board gives it its 
uniformly cylindrical shape 


The last job is to trim 
the “tuck.” After a final 
examination, the cigar goes 
on to other expert hands for 
color selection and packing 





Drawings from Cigar Institute of America 


begin to appear, which if allowed to flower 
would draw strength from the leaves. In 


How TO SMOKE 
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a process called “topping,” they are nipped 
off by hand. At the same time, sick-look- 
ing leaves are removed, as well as large 
numbers of new shoots, called “suckers.” 
At maturity the plant will have about 12 
to 14 leaves. 

Although the growing procedure is vir- 
tually the same, there are many differences 
in curing. Cigar tobacco, generally, is cured 
by fermentation alone, no artificial heat be- 
ing used. In the cigarette-tobacco regions 
of Virginia, North Carolina, and Kentucky, 
heat is used in fire-curing and flue-curing, 
while sun-and-air curing is similar to the 
fermentative method commonly employed 
in Cuba. 

Flue-curing bright yellow tobacco in Vir- 
ginia and North Carolina is probably the 
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With mechanical fingers which are said to be every bit as 
delicate as those of the most expert craftsman, this machine 
turns out the work much faster—a perfect cigar in less than 
seven seconds. The progressive stages of manufacture have been 


numbered to correspond with those of the hand method at left 
Courtesy of General Cigar Co. 


most difficult task of the tobacco planter. 
Smoke enters the curing barn through flues. 
Drying the leaves rapidly to obtain the yel- 
low tint requires 90 degrees F. of heat for 
36 hours, then two hours at 100 degrees. 
Every two hours thereafter the temperature 
is increased 2.5 degrees until the critical 
point of 110 degrees is reached. Now the 
yellow color appears, but from there on it 
rests entirely upon the judgment and skill 
of the planter how long the heat should be 
applied. It may take from four to eight 
hours, and constant care must be taken to 
keep the leaves from fermenting. 

When the tips begin to curl, the tempera- 
ture must be raised again, at first to 120-125 
degrees, then, after four to eight hours, to 
170 degrees, in steps of 5 degrees at a time. 
This “fixes” the color by driving out all the 
sap, oils, and moisture, and makes the leaf 
one of the finest ingredients of a cigarette, 
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highly prized here and in 
Great Britain. 

Curing Havana tobacco 
is done entirely by “bulk- 
ing” the leaves—that is, 
heaping them in piles 
weighing as much as 5,000 
pounds. Now a mysteri- 
ous chemical and bacteri- 
ological phenomenon called 
“sweating” takes place. 
The moisture in the leaves 
and the pressure of the 
upper leaves on the lower 
ones cause the tempera- 
ture to rise to 117-120 de- 
grees. This fermentation 
destroys oils, sap, and 
juices, and develops “smok- 
ing”’ qualities, as well as a 
dark-brown color. While 
it goes on, bulks must be 
continually rebuilt so that 
the upper leaves can be 
placed at the lower parts 
of the heap. 

It is a common belief 
that any addition to tobac- 
co is of necessity a “dope” 
or an “adulterant,” which 
impairs the purity of the 
product. The fact is that 
pure, harmless flavoring 
essences are widely used 
in pipe and chewing to- 
baccos, snuff, many ciga- 
rettes, and some cigars. 

“Casing”’ tobacco is done 
by swishing it in a flavor- 
ing broth just after it has 
been cured. “Bouqueting” 
is performed by spraying 
essences on the tobacco. 

Casing and bouqueting formulas are close- 
ly guarded trade secrets of the manufactur- 
ers. Many exotic essences are used: the 
Biblical myrrh, honey from the mangrove 
flowers of Santo Domingo, tonka beans from 
Venezuela, imported licorice, deer’s tongue, 
St. John’s bread (a Mediterranean bean), 
and essential oils of fig, rose, and geranium. 

Like wine, tobacco has gathered about it 
a curious collection of folklore, little of 
which is true. Many people, for instance, 
believe that a light-colored cigar is neces- 
sarily mild. Actually the strength of a cigar 
is determined by the curing and blending of 
its filler. Another misconception is that a 
white ash is proof of superior tobacco. In 
reality it means only that a cigar is burning 
properly. Nicotine is usually held respon- 
sible for finger stain from cigarettes. The 
truth is the discoloration is caused by dis- 
tilled vegetable tars. 








A newly painted tank rolls through the light tunnel at the Chester, Pa., Army Ordnance Depot 


A PAINT-DRYING TUNNEL,-in-which the 


ceiling and walls are lined with hundreds of 


infrared lamps, has been ingeniously de- 
vised by experts of the Army Ordnance De- 
partment at the Chester, Pa., depot to speed 
up production on the various types of com- 
bat vehicles now being used on foreign 
fronts. Shown above is a newly painted 
tank, which is being driven slowly through 


the tunnel of light. Drivers deliberately 
“loaf” on the job so that the trip will take 
at least four minutes. However, when the 
vehicle finally arrives at the other end of 
the tunnel, its paint has been thoroughly 
dried by the rays of the lamps. Under or- 
dinary conditions, the drying would have 
taken 24 hours, and would have required 
temporary storage space for the vehicles. 


PLASTIC PRINTING PLATES are replacing metal 
ones in a process developed by Bakelite Corp. 
Weighing only one-eighth as much as their pre- 
decessors, they are easily handled, and can be used 
for half-tone engravings requiring as high as 175- 
line screens. Under pressure, a_ thermosetting 
matrix takes an impression of the type or engrav- 
ing and then is used to 
mold the thermoplastic 
printing plate. Pressure 
never exceeds 1,200 pounds 
per square inch, and the 
temperature, in the second 
process, is kept at 260 de- 
grees F. The plates, which 
can be curved for cylinder- 
press work, withstand long 
press runs. Lithographing 
plates of plastic have been 
developed by Du Pont, sav- 
ing three to eight times their 
weight in aluminum and zinc. 





After matrix is formed from metal pattern, 
it is used to make printing plate (right) 
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| WOODEN-SOLED SHOES 


Modish “Sabots” Save Leather for War Needs 








T OPA shoe rationing has 
given rise to a wood- 
en-soled shoe which manu- 
facturer; are whooping up 
to beat the ban on the 
free use of leather. Shown 
above are the wooden soles 
being rough-cut to shape 


Novel feature of the 
new “clogs is a 
hinged sole for flexibility 
{below}. Leather plugs 


avoid clatter, and heel 
insert acts as a shock 
absorber. The soles are 
being made by the Ster- 
ling Last Corporation 














> Next step is trimming 
the roughed-out sole 
down to the proper shape 
and size for the finished 
shoe. An outsole laid on 
the block serves @s a 
pattern for the ban@-saw 
operator in the citing 


4 Finishing is doe at 
the New York plant 
of |. Miller & Sons, Inc., 
where a battery of pres- 
sure machines puts uppers 
on the soles. Called Lim- 
bertimbers, the completed 
shoes (left) are both 
comfortable and stylish 





BUOYANT CATERPILLAR TREADS to float and pro- 
pel seagoing tanks have been suggested by Frank 
Darragh, Jr., of Beaver Falls, Pa. The sectional j 
view at the right shows how the pontons are driven 
as an endless track. A rudder of conventional design 
steers the tank, which is also capable of making 


beach landings. 














DETONATORS 











PUSE TUBE 


EXPLOSIVE, 
BLOWING wes 
ANO BOMBS 
FORWARD 


SHELL-EMPTYING CHARGE 








INCENDIARY BOMBS can be smothered 
quickly and effectively by covering them 
with the common mineral feldspar, accord- 
ing to Joseph Fahey and Michael Fleischer, 
of Washington, D. C., and William Rubey, of 
Westmoreland Hills, Md. Melted by the heat 
of the bomb, the feldspar forms a viscous 
covering that excludes the air. 


TS PLANE, Boms 
CAGES WILL STRIKE 
AGAINST IT AND 


BOMB WEBS that can be thrown in the 
way of enemy planes have been suggested 
as a new antiaircraft weapon. Encased in 
a shell, the web is shot into the air and 
there released by an explosive set off by a 
time fuse, spreading out like a giant spider 
web. The instant the plane hits any one of 
the steel cables, the bombs at the ends of 
the web’s tentacles whip in toward the plane 
and explode on contact with it, resulting in 
the plane’s destruction. The device was 
designed by Asa B. Carmichael, of Tujunga, 
Calif. 





RECEIVER 
MOOULATED ELECTRIC 
DEVICE 








SEEING THROUGH FOG is made possible 
for pilots by a novel application of television 
principles. A viewing device slung under the 
nose of the plane picks up fog-piercing 
infrared rays which are not visible to the 
human eye. An iconoscope translates this 
ghost image into electrical impulses, which 
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© viewine vevice 
PICKS UP INFRARED- 
RAY IMAGE OF MOUNTAIN 
AND, BY MEANS OF AN 
ICONOSCOPE AND AMPLIFIER, 
DELIVERS IT TO RECEIVER AS A 
MODULATED ELECTRIC CURRENT 


are amplified and passed on to a receiving 
unit where they are converted into a visible 
image on a fluorescent screen. In addition 
to removing the hazard of running into a 
mist-shrouded mountain, the device would 
assist in landings. Harold A. Adams, of 
Bakersfield, Calif., is the inventor. 


TARGET SHIP. A new system of radio control devised by 
G. V. Holloman, Charles Paulus, and Raymond Stout, all 
of Dayton, Ohio, would fit an obsolete or captured naval 
vessel for effective use as a target for dive bombers, sur- 


face craft, 


and shore batteries. 


By changing the fre- 


quencies on a carrier wave transmitted by an attending 
blimp, the crewless ship could be made to turn, alter 
speed, and carry out other evasion tactics. 





PREHEATING THE ENGINES of American 
bombers operating from Alaskan flying 
fields is done with gasoline-fed “cookers” 
whose motor-driven fans blow hot air into 
the vital parts of the engines. Even in sub- 


Too big to fit into the Skytrain's fuselage, the 
wings of a P-40 are strapped underneath the plane 


A few husky men gently slide the fuselage of the 
wounded plane into the cavernous belly of the C-47 
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zero weather, the motors can be made ready 
for flying in a matter of minutes. Padded 
canvas hoods, shown on the B-25 Mitchell 
bomber above, hold in the heat while the 
engines get ‘fightin’ hot.” 


DOUGLAS C-47 SKYTRAINS are being 
used as “ambulances” to rush fighter 
planes injured on the African front to 
distant and secret repair bases main- 
tained on that continent by the Douglas 
Aircraft Co. The method of transport is 
both simple and expedient. First the en- 
gine of the battle-scarred fighter is de- 
tached and put aboard. Then the wings 
are taken off and strapped on underneath 
the big plane, as shown directly at the 
left. Lastly, the slim fuselage of the 
fighter is slid into the roomy one of the 
Skytrain. At the Douglas bases the 
planes are quickly repaired and then 
tested. The instant they are ready for 
combat, they speed back to the front 
under their own power to take up the 
fight where they left off. 


Lashed down for the trip to the repair base, the 
“patient” is all but lost in the giant “ambulance” 
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COOKIE OVENS 
Bake Plane Jigs 
from Nutshell Dough 







ROUND walnut shells and resin, 
S mixed with an acid catalyst and 
baked in bakers’ cookie ovens, are speed- 
ing the construction of warplanes. The 
“cookies” become drill jigs and forming 
dies capable of withstanding pressures of 
four tons. They have helped the Vega Air- 

craft Corporation save three months 
of tooling time in building warplanes 
at Burbank, Calif. M. Basolo, fore- 
man of the Lockheed Aircraft Corpo- 
ration wood shop, and Carl Hill, 
plastic expert, perfected the process. 
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Shells from walnuts like these are ground to 
flour and mixed with resin and a catalyst in 
a baker's dough mixer to make plastics for 
use in airplane drill jigs and forming dies 





This mixture is poured into molds and baked 
to hardness in the ovens at right that once 
turned out cakes and cookies. Two to eight 
hours at 175 degrees F. are needed in curing 
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Large forming dies (below) capable of withstanding 
high pressure are made from nutshell-resin plastic 


Above are drill jigs 
baked in cookie ovens 


to save three months’ 
tooling time in the 
building of bombers. 
The plastic resists 
both oil and chipping 
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PLANE STORAGE 
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MMOBILE CARRIER” 
ANCHORED IN RIVER 


PLANE ATTACHED TO CABLE™ © 
FLIES UNDER OWN POWER UNTIL * 
IT REACHES FLYING SPEED AND 
SUFFICIENT ALTITUDE, AND 

THEN PROPS CABLE 


POINT OF RELEASE CAN BE 
VARIED ACCORDING TO 
DIRECTION OF WIND 
STARTING 
POSITION 


ARRESTER CABLE OSTWAR commercial airports will 
BRINGS PLANE be models of compactness, efficiency, 

° "TO A STOP and safety, according to Andrew J. 
<<? Fairbanks, professor of aeronautical 
engineering at Rensselaer Polytechnic 

Institute, Troy, N. Y., whose concep- 

tion of tomorrow’s airport is here il- 

lustrated. Long runways, expensive 

to build and maintain, will be obviated 

by catapults, circular take-offs, and 

flight-arresting gear, as well as by im- 

mobile “carriers” anchored in near-by 

rivers. Private flyers will use heli- 

copters—and “parking lots.”” Any plane 

that can stand still in the air, be moved 

two feet this way, one foot that way, 

and parked like a car, is the ideal ship, 

says Professor Fairbanks, for hopping 

over to the village for supplies or tak- 

ing the kids to the park for a picnic. 


Drawings by B. G. SEIELSTAD 
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AMMONIA has more than 2,000 peacetime 
industrial uses. In war, it is indispensable. 
A basic ingredient in the manufacture of ex- 
plosives, it also hardens metal parts for 
planes, tanks, and guns; goes into nylon for 
parachutes and plastics for plane noses and 
turrets; freezes food for storage and ship- 


ment; makes fertilizers. 
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COKE, AIR,AND WATER 
COMBINE TO FORM 

CARBON MONOXIDE, 

CARBON DIOXIDE .HYDROGEN, 


AND NITROGEN 
\ STEAM 
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PRESSURE INCREASED 
TO 300-400 LBS. PER 
SQ. IN. 


By ALBERT Q. MAISEL 


VERY time a 16-inch gun is fired, 120 
pounds of nitrogen goes back into 
the air from which it came. Every bul- 
let, shell, and bomb dropped on Japs or 
Nazis comes into being only with the 
aid of ammonia, a simple compound 
made up of three parts of hydrogen and 
one of nitrogen. Yet, if we had to fight 
this war with only the facilities for 
making ammonia that we had during 
World War I, we should be licked before 
we started. 
The difference between 1918 and to- 
day is that now the United States has 


CARBON DIOXIDE BUBBLES 
OUT, LEAVING PURIFIED 
WATER WHICH FLOWS BACK 
TO SCRUBBER 





CARBON DIOXIDE !S 
DISSOLVED IN WATER 
AND PUMPED TO TANK 
ON TOP OF HILL 





SCRUBBER 











MIXTURE OF GASES TREATED 
WITH STEAM. CARBON MONOXIDE 
BECOMES CARBON DIOXIDE, THUS 
LEAVING ONLY CARBON DIOXIDE, 
HYDROGEN, AND NITROGEN 





CARBON DIOXIDE CARBON DIOXIDE -EARBON-BIOHBE 
CARBON MONO BE 


CARBON MONOXIDE 
HY OROGEN HYDROGEN 
NITROGEN NITROGEN 


—-CARBON-MONOGHBE 
HYDROGEN 
NITROGEN 
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OUR AMMONIA MAKERS PERFORM THE INCREDIBLE FEAT 
OF TAKING SOMETHING FROM NOTHING TO GIVE US AN 
UNLIMITED SUPPLY OF EXPLOSIVES AND FERTILIZERS 


a highly developed industry capable of pro- 
ducing synthetic ammonia—and the hun- 
dreds of other war chemicals derived from 
ammonia—using only air and water as raw 
materials. In the last war, when all coun- 
tries relied upon natural nitrates imported 
from Chile for explosives and other nitrogen 
chemicals, this country and its allies were 
lucky. The Germans tried to cut off British 
supplies from Chile but, after the naval bat- 
tles of Coronel and the Falkland Islands, 
they themselves were blockaded without the 
vital nitrates. In fact, if they had not cap- 
tured seven ships loaded with Chilean ni- 
trates at Antwerp, they would probably 
have lost the war by 1916. This lucky cap- 
ture gave them a breathing spell while they 
built a plant to use a new process developed 


by Prof. Fritz Haber—a process which freed 
them from the need of anything beyond air 
as a source of nitrogen, water as a source 
of hydrogen, and coal as a source of power. 

During that war, only experimental plants 
were constructed in this country, for while 
the process was theoretically not too diffi- 
cult, the trick was to discover and develop 
a catalyst that would hasten the union of 
nitrogen and hydrogen intc ammonia. Only 
after six years of Government-sponsored 
research did we work out modifications of 
the Haber process. But when our scientists 
finally came up with a solution, their process 
was many times more efficient than the 
original German development. It made syn- 
thetic ammonia so cheap that, within a few 
years, the annual consumption of ammonia 
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AMMONIA=— WHERE IT COMES FROM... 


AMMONIA SOURCES: 


SYNTHETIC AMMONIA 

AiR WATER GAS or 
COAL GAS or 
Petroleum-Refinery Gos or 
Noturol Gas or 
Electrolysis of Woter 


NITROGEN HYDROGEN 


AMMONIA (NH3) 


BY-PRODUCT AMMONIA 


recovered from cool 
in coke and gas plants 


CALCIUM CYANAMIDE 


plus steam 


ind ammonia derivatives rose manifoldly. 
Ammonia prices dropped so low that hun- 
dreds of new uses became practicable, par- 
ticularly the important one—in war as in 
peace—of making fertilizers. 

Today, in many commercial plants de- 
veloped since 1925 and in a number of plants 
specially built for war work, the ammonia 
industry is working all-out for munitions 
production. Some of our 2,000-odd peace- 
time uses have had to be curtailed to make 
way for explosives production, but our ca- 
pacity for this vital chemical is now so 
large that all really essential needs can still 
be met. 

The basic war use for ammonia is that 
of providing the foundation for explosives. 
One process converts ammonia into nitric 
acid, essential in the production of nitrocel- 
lulose or guncotton. Nitroglycerin, TNT, 
picric acid, smokeless powder, and ammo- 
nium nitrate are all likewise dependent upon 
ammonia. 

But synthetic ammonia is vital in other 
ways to our war machine. It is used for 
nitriding or casehardening steels for vital 
parts of armor plate, airplanes, tanks, and 
guns. Ammonia gas is passed over steel 
objects at a temperature of from 900 to 
1,000 degrees F. in closed chambers. The 
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DIRECT USES OF AMMONIA 


Industrial Refrigeration 
Ice Plants, Breweries, 
Cold Storage, etc. 


AMMONIA USED IN CHEMICAL 


As Purifying Agent 
in refining petroleum 


As Ammonium Carbonate 
in moking sponge rubber 


AMMONIA FOR FERTILIZERS 


Ammoniated Superphosphates 


Ammonium Phosphate 


NITRIC 
ACID 


EXPLOSIVES FROM AMMONIA 
Ammonium Nitrate 


Dyna.nite 


nitrogen from the ammonia combines with 
the iron on the surface of the metal to form 
an extremely hard case over the inner, softer 
core. The interior metal retains its tough- 
ness and thus the qualities of two kinds of 
steel are combined in a single piece. 
Another ammonia compound, ammonium 
chloride, is an essential ingredient of the 
substances used in many of the smoke boxes, 
grenades, and candles that set up smoke 
screens. These mixtures, when ignited, pro- 
duce a light gray smoke of high obscuring 
power. A smoke box dropped behind a de- 
stroyer will burn for nine minutes or longer 
long enough for a safe getaway or a ma- 
neuver to a new position from which a 
counterfire can be started. An accompany- 
ing chart shows many of the more important 
uses for ammonia, in both peace and war. 
The synthesis of ammonia is not a com- 
plicated reaction. The difficulty is to hasten 
the reaction, for at ordinary pressures and 
temperatures, nitrogen and hydrogen just 
won't combine. Long ago, chemists discov- 
ered that when ammonia gas passed through 
a red-hot iron tube, it decomposed into hy- 
drogen and nitrogen. But a close study 
showed that a trace of ammonia always 
remained. Then chemists tried reversing the 
process. They forced nitrogen and hydrogen 
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AND WHAT IT DOES 


Cleaning 
The familiar 
household use. 
Weak water solution 


PROCESSES 


In moking 
Bicarbonate of Soda 
and Soda Ash 


In moking 
nylon 


Urea Fertilizer 


Aromatic Spirits 
of Ammonia 


Woter 
Purification 


Casehordening 
Steels (Nitriding) 


In moking As Ammonium 
Hydrocyanic Gas, 


strong insecticide 


Urea 
Plastics screen mixtures 


Ammonium Sulphomate, 
fire resistant 


Diammonium Phosphate Ammonium Sulphate 


FERTILIZERS MADE INDIRECTLY FROM AMMONIA VIA NITRIC ACID 


Sodium Nitrate Co 
DYE INTERMEDIATES 
NITROCELLULOSE 


Icium Nitrate (use rare Potassium Nitrate (use rare 


Chloride for smoke- 


In moking rayon by the 
cypraommonium process 


Source of 
Hydrogen Gas 


As Ammonium 
Persulphate 
used in 
laleliol [a+] Lill 
development 


um Nitrate 


Ammon 


Celluloid Collodion 


Ammonium Nitrate Nitroglycerin 


Ammonium Perchlorate 
used in smokeless powders 


through a hot tube. Again they got a trace 
but only a trace—of ammonia. They con- 
cluded that, at normal temperatures and 
pressures, the reaction came into equilibri- 
um; no matter where you started, you ended 
with a little bit of ammonia and a lot of 
nitrogen and hydrogen. 

Next they tried the same trick under pres- 
sure. When they got up to 150 pounds 
pressure and 400 degrees C., the equilibrium 
point rose; they got nearly four percent of 
ammonia. At 50 atmospheres (735 pounds 
to the square inch) they could get 15 per- 
cent of ammonia. But the reaction was very 
slow unless they added a catalyst. Haber’s 
great discovery was that iron obtained from 
iron-oxide granules speeded up the reaction 
so that it could be run commercially. All the 
changes since that essential discovery have 
concerned three things: improving the cat- 
alyst, developing equipment for the use of 
higher pressures, and developing a cheaper 
supply of hydrogen and nitrogen. Today, half 
a dozen processes are in use. Some rely on 
hydrogen obtained by breaking up water by 
electrolysis. Others use coke-oven gas, or 
“water gas,” the common illuminating or 
cooking gas, as a source of hydrogen. 

At one of the greatest of our ammonia 
plants, operated by the Du Pont Company 
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Nitrocellulose 


Nitrocellulose Lacquers 


EXPLOSIVES MADE FROM AMMONIA VIA NITRIC ACID 


Fulminate of Mercury 
detonators) 


Picric Acid TNT 


in West Virginia, coke is first prepared from 
coal in coke ovens. Then it is placed in a 
converter, and air and steam are alternately 
introduced. Four gases are thus formed. The 
steam combines with the carbon of the coke 
to form carbon monoxide and hydrogen. 
The oxygen of the air likewise combines 
with the coke-carbon to form carbon diox- 
ide. This leaves the nitrogen of the air as a 
fourth gas in the mixture. 

Since the four gases are intermixed in 
this first stage of the process, the problem 
is to separate the carbon monoxide and car- 
bon dioxide, which are not needed for 
ammonia production, from the _ essential 
hydrogen and nitrogen. The other gases are, 
however, used in the making of other prod- 
ucts. A little sulphur also is present in the 
coke and carries over in the gas mixture. 
This must be removed so that it will not 
contaminate and ruin the catalyst later on. 
By an ingenious process the sulphur not only 
is withdrawn but is obtained as a very finely 
divided paste, especially useful as a fungi- 
cide, 

To remove the carbon monoxide, the pres- 
sure is stepped up to 300 or 400 pounds per 
square inch and the mixture is treated with 
steam in the presence of a catalyst in a 
converting chamber. The carbon monoxide 
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picks up an extra atom of oxygen from the 
water and becomes carbon dioxide, liber- 
ating more hydrogen. Instead of four gases, 
there are now three. 

Carbon dioxide is removed through the 
use of a novel system possible because the 
plant is in a deep valley alongside a steep 
mountain. The carbon dioxide is dissolved 
in water under pressure, and the water is 
then pumped to a tank on top of the hill. 
Here, at atmospheric pressure, the carbon 
dioxide bubbles out of solution just as it 
does out of ordinary soda water when the 
pressure is released. The purified water then 
flows down the mountain and back to the 
scrubber, where it picks up more carbon 
dioxide. The pressure is maintained at the 
scrubber, at the bottom of the hill, by the 
hydraulic head of water. Thus only a mini- 
mum of power is needed to circulate the 
water through the system 

Now, at last, the actual ammonia-making 
step is ready to begin. The mixed gases are 
first compressed to about 10,000 or 12,000 
pounds per square inch. They are then 
forced into a converter made of special alloy 
steel and capable of withstanding the un- 
usual combination of heat (500 degrees C.) 
and pressure. Within the converter, the 
catalyst is piled over a series of baffles so 
arranged that the gas must take a long 
route through the material. This insures 
the highest possible degree of conversion in 
the shortest time. The catalyst consists of 
granules of reduced iron oxide with a small 
admixture of other materials, such as alumi- 
num oxide, called “promoters” because they 
increase the activity of the catalyst. The 
first hydrogen that passes through the con- 
verter burns away the iron oxide, leaving 
pure iron granules. These become extremely 
porous, thus providing a maximum surface 
for contact with the gases. 

This catalytic converter is the heart of 
the synthetic-ammonia process. Into it go 
hydrogen and nitrogen in proper propor- 
tions. Out of it comes ammonia gas, which 
can be cooled and compressed to liquid am- 
monia. At the Du Pont plant, the ammonia 
does its own cooling. As it comes out of 
the converter, it is piped to a large, insulated 
spherical tank. A continuous pump takes 
the ammonia vapor from the top of this 
tank and compresses it back into the liquid 
state, after which it is again forced back 
into the sphere. Under these conditions, the 
liquid ammonia is maintained at pressures 
only a little greater than that of the outside 
air. Its temperature, however, is kept near 
its normal boiling point, —-28 degrees F. For 
shipment, ammonia is pumped into specially 
constructed, cork-insulated tank cars. 

The most familiar uses of ammonia con- 
sume only a small fraction of the total an- 
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nual production. Spirits of ammonia in the 
medicine chest and ammonia dissolved in 
water for cleaning purposes are the most 
common everyday uses. Ice plants, brew- 
eries, cold-storage houses, and industrial 
plants use ammonia for refrigeration. House- 
hold refrigerators commonly use other liq- 
uids, which may not always be as efficient 
but which operate at lower pressures and 
are safer in case of a break in the coils. 
Along with chlorine, ammonia is used by 
many cities for water purification, the com- 
bination having proved more effective than 
chlorine alone. 

One compound of ammonia, ammonium 


AMMONIA TAKES NEW ROLE 


prepared for emergencies. In the home, 
the treatment can extend to children’s 
and adults’ clothing, blankets, linens, 
kitchen towels, ironing-board covers, all 
upholsteries, and both heavy and filmy 
drapes. Although materials so treated 
may be damaged by fire, they are pro- 
tected against bursting into flame and 


spreading a blaze. 
Articles to be treated should first be 
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carbonate, is used for making the sponge- 
rubber cushions once used for autos and now 
employed for a number of military purposes. 
The heat of vulcanization turns this chem- 
ical into ammonia gas and carbon dioxide 
gas, inflating the rubber into a spongy, por- 
ous mass and causing it to rise and fill the 
mold. 

A strange use of ammonia is as a source 
of hydrogen. It may seem odd that, after 
all the trouble the ammonia makers take to 
get hydrogen into their synthetic ammonia, 
they should turn around and offer the prod- 
uce as a source of hydrogen. The answer 
lies in the ease with which it can be trans- 


ported. One standard, 100-pound cylinder of 
ammonia yields 3,400 cubic feet of hydrogen, 
which would require 17 cylinders if it were 
to be shipped in the ordinary way. 

More important than any of these uses, 
except the war uses today, is the conversion 
of ammonia into fertilizers. Synthetic am- 
monia has materially reduced the cost of 
fertilizers while encouraging a vast increase 
in the amount used by American farmers. 
Many of the new synthetic materials em- 
ploy ammonia directly or indirectly, partic- 
ularly the urea plastics, nylon and Lucite. 
One of the newest uses for ammonia prod- 
ucts is described below. 


IN A COMPOUND FOR MAKING FABRICS FIRE-RESISTANT 
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Shirts and other washable articles may 
be immersed in a solution of ammonium 
sulphamate to be made fire-resistant 


Rugs and similar furnishings are sprayed 
oo balou tisih alleinad te dot to tem dies 


Other articles, such os the leather jock 
above, are brushed with the solution. 
should be covered thoroughly insi 


Nonwashable clothing also 
on a line. Be careful to rea 
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Detroit Moves into Your Home Lown 
| fer Help in Building Guns 


SHOPS BY THE INDUSTRIAL HOW DETROIT TURNS OUT 
T 











THROUGHOUT IN TRIAL 

AMERICA FEED PA TO / 

THE GREAT ARSENAL CITY TURNING 5 
lisis 


By HICKMAN POWELL BARREL \ 


Photographs by H. Marple 





HIS war has so speeded up 
and complicated our lives that 
we tend more and more to do 
our thinking and talking in 
shorthand, in catch phrases. 
“Pearl Harbor,’ for instance, 
has become a national symbol 
for initial frustration, humilia- 
tion, and determination to exact 
satisfaction. And since Pearl 
Harbor we have come to talk of 
“Detroit” as a symbol for what 
a punster might call conversion 
and national salvation. 
The Detroit we speak of is, of 
course, the entire automotive 
manufacturing industry, con- 
verted to war production. But 
unless we are careful, we Jare 
likely to think of it as one city 
especially since censorship 
frowns on the identification of 
towns where munitions are made. 
Actually, if you live anywhere 
~s the Northern industrial area Rough-forged extrusions more than nine feet long are the 
from east of the Alleghenies to 1 basis of the 75-mm. cannon used on our M-4 tanks. They 
the Mississippi basin, the odds reach the Olds plant with a hole already through the center 
are that some segment of De- and ore checked first for straightness of forging and hole 


Holes are bored in the enas of the tubes on 3 This steady rest helps in holding the long tube 

a huge Lehman lathe, and expanding centers straight for the turning. operations that come 
are set for the first turning operations, one of next. It is shown, below, as it is chucked on the 
which (below) is turning a steady-rest position lathe for the first rough-turning of the big barrel 
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to Smash the Axis 











THE 75-MILLIMETER CANNON 






4 On a steel backbone 
holding two cutting 
tools, a_ self-centering 
boring head is built up 
of two half cylinders of 
Babbitt metal. These 
are turned .002 inch 
smaller than the bore to 
be cut in the gun barrel 


7 Ordnance inspectors 
examine the rifling 
in detail with the aid 
of a boroscope, which is 
an instrument having an 
arrangement of lenses, 
a light, and a mirror to 
permit close scrutiny of 
all points in the barrel 


RIFLING 
lial: 
BARREL 


Pear. 


re 
Rifling is cut inside the bore after completion 


of boring, reaming, and honing. This is done by 
forcing a series of 18 broaches through the barrel 





Wooden plugs @re 

inserted in the Bor- 
ing head and turned to 
a diameter .010 iftch 
larger than that of fhe 
gun bore. Centering is 
done by their presstre. 
Plugs are renewed for 
each boring operafion 


Any imperfections 

that are discovered 
in the rifling can “be 
corrected by careful 
honing with a bar on 
which dozens of honing 
stones are set in the 
spiral form shown) in 


the photograph below 
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Machine operations have reduced—the time on 
the breech ring to one tenth of that formerly 
required and cut hand-finishing to a minimum 


troit is in your own home town—fabricating 
some precision part for a complex item that 
will become merely part of a complex fight- 
ing machine. 

The city of Detroit is the nerve center, 
the command post, of a vast, far-flung or- 
ganization of brains and skill. It has become 
even more so since, a few months ago, the 
Army Ordnance Department at Washington 
split off all its offices having to do with 
tanks and transport equipment and set up 
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One of the most precise operations in making the 75-mm. gun is in turning the threads 
(left above} by which it is later attached to the breech ring. Simultaneous milling 
of the two sides of the breech-ring piece from a rough forging is shown at the right 







Breech ring and tube threads are both accurately 
milled, and when they are screwed together the 
ring is in precise relation to the tube markings 


the Tank Automotive Center in Detroit with 
a military and civilian personnel of 4,000. 
But the command post is not the best 
place to watch a war, and neither is one of 
the big spectacular war plants the best 
place to understand production. Close to 
Detroit, for instance, is the Detroit Tank 
Arsenal, as exciting a war-industry sight as 
you might hope to see. Here are acres 
of machines making transmission gears. 
Through other acres the overhead cranes 
lightly swing great cast tur- 

rets and welded hulls from 

station to station, while 

workmen machine their pre- 

cision parts. And on the 

final assembly line there 

suddenly appears, as if by 

magic, a host of other parts 

—guns, engines, tracks, and 





Acres of space are devoted to 
precision work on the big 75, 
but the final assembly line, at 
left, is only 75 feet long—a 


departure from the old complex 
assembly lines for automobiles 


Billets for the shells are heated in a 
battery of induction furnaces to about 
2,350 degrees in just under 2/2 minutes 


Each machine has a block of punching dies (left) and female dies (above) 
that carry a billet through the various changes shown at the right. The 
billet, starting as an 1|8-inch blank 2% inches in diameter, becomes 
an I1'4-inch shell with a 3'*-inch outside diameter and a 2'/-inch 
cavity. Metal clipped off goes into another small forging. The nose 
of the shell is closed in a cold press, and machining is then completed 


(? 





Tongs hold the billet as it is removed 
from the furnace and swung, still hot, 
into a punching machine for shaping 





all the secret inner workings of the turret. 

It is an exciting experience to watch these 
great, complex engines of war take shape 
and roar off to the proving grounds; but you 
can’t understand a river by looking at its 
mouth. It was with some such thought in 
mind that I recently got on a train in Detroit 


and rode two hours to take a close look at 
what they were doing at the Olds Works of 
General Motors. 

Olds is a specialist in weapons, in stings 
for the hornet, and its various units cover 
better than 100 acres. It makes shell casings 
for the 75's and 105’s by the millions. It 
turns out a flood of 20-mm. cannon 
for Mustangs and Spitfires, 37-mm. 
cannon for Airacobras, and 75-mm. 
guns for M-4 tanks. You get 
some idea of the rate of production 
from the continual, intermittent 
roar of aircraft cannon in under- 
ground testing tunnels. 

Olds first got into war industry 
in 1940, turning over its new No. 1 
forge plant to the manufacture of 
shells. As indicated in some of the 
pictures accompanying this article, 
this plant is itself something of a 
marvel of mass production. Olds 
was so successful that it is now op- 
erating five great shell forges in 
Michigan, Missouri, and Wisconsin, 
turning out a fantastic number of 
millions of projectiles. But forging 
steel shells is a relatively simple 
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procedure. It was in the precision 
work of making guns that Olds met 
the real test. 

In April, 1941, the Olds Works 
first tackled the delicate art of the 
gunsmith, and six months later, just 
a few weeks before Pearl Harbor, 
the first guns came off the assem- 
bly line. They were the M-2 version 








Straightness of barrels is tested after turning and before 


final boring with the telltale 


When a bend is found, the imperfect barrel is slid under a 
press and straightened to within .003 inch before reaming 
Testing and straightening operations 
shown above are being done on o 20-mm. cannon for a plane 


and rifling is begun. 
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a tool-steel lever having a 
rotating wheel on the end placed in the barrel. Any bend 
shows up on a dial as the wheel runs around inside the tube 


of the 20-mm. cannon, based on the 
British Hispano Suiza, for installa- 
tion in the leading edge of a pursuit 
plane’s wing. As automatic guns 
go, this is relatively simple, for it 
needs no aiming mechanism; but 
its 115 pounds of steel include 127 
parts, each of which must be ma- 
chined to the gnat’s eyebrow. It 
must fire a burst at an average of 
600 rounds a minute, and never jam. 

To machine that many parts in 
mass production would have taken 
a vast new plant if Olds had tackled 
the job alone. Instead, the company 
called in 500 representatives of out- 
side shops, showed them blueprints, 
specifications, and models of the 
127 parts, and asked them what 
they could make. The upshot was 
that 124 of the 127 parts were 
farmed out to other shops—many 
of which had never tackled any- 
thing so precise and complex be- 
fore. Olds set up trouble-shooting 
teams of technical and production 
men and (Continued on page 198) 
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DESTROYER ESCORTS 
sleek little craft repre- 
senting a cross between 
the British corvette and 
the traditional destroy- 
er, have joined the U.S. 
naval vessels engaged 
in the Battle of the 
Atlantic. Specially de- 
signed for the job of 
convoying cargo ships 
through submarine-in- 
fested waters, the “DE” 
boats have a displace- 
ment of 1,300 tons, a 
water-line length of 
about 300 feet, and a 
beam of 35 to 36 feet. Armament includes torpedoes, 
depth charges, antiaircraft guns, and naval cannon large 
enough to enable them to shoot it out with surfaced 
subs. They will relieve bigger destroyers for combat 
duty with the fleet. 


“PIGGY-BACK” TRAINING of 
pilots for P-38 Lockheed Light- 
ning interceptors has cut the in- 
d@éx of accidents to fledgling 
flyers from 6.5 to 1.5. By remov- 
imgg part of the radio equipment, 
réom is made for the student to 
squat behind the instructor in the 
single-seater plane. After watch- 
img the veteran fly the powerful 
sip, he is better prepared to go 
aBead on his own. In the training 
flight, he rests his chin on the in- 
sfructor’s shoulder. 


“THE BAZOOKA” is the 
name our soldiers have 
given their newest antitank 
weapon. Developed after 
long experiment by the Ord- 
nance Department, the new 
tank killer is light enough 
to be carried in a jeep or by 
two soldiers at a dog-trot. 
Its high-explosive projectile 
makes it an effective arm 
for raiding and reconnais- 
sance groups, as well as for 
defensive use by drivers, 
orderlies, and mess person- 
nel. Two men handle it, one 
loading the piece while the 
other aims and fires. 
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Under the wide eye of a Hypomorphnus fragilis skeleton, 
E. J. Fischer rebuilds part of a skull with papier maché 


Classifying the bones and making a record of those used 
in mountings is done by Dr. Hildegarde Howard, curator 


Parts are held in place by strings tied to a frame. Here 
an eagle's skeleton is shown in the process of assembly 


) a 


Assembles Skeletons 
of Prehistoric Birds 








ASTER of one of the most dif- 

ficult of all handicrafts is 
Eugene J. Fischer, osteologist of 
the Los Angeles County Museum, 
who applies his skill to reconstruct- 
ing the skeletons of prehistoric 
birds. Often working with only frag- 
mentary bones, Fischer matches 
the parts, repairs those that are 
damaged, and reconstructs those 
that are missing. The authentic 
bones with which he works come 
from an amazing storehouse of nat- 
ural history—the La Brea tar 
pits, where prehistoric birds were 
trapped when their feet touched 
the sticky substance. Besides bones 
of 50 mammal species, the pits have 
yielded skeleton parts of 110 kinds 
of birds, of which 18 are extinct. 
Bones are classified by Dr. Hilde- 
garde Howard, curator of avian 
paleontology. 


Photographs by A. Eriss 


Finishing touches on this Spizaétus grin- 
nelli specimen are made with a paintbrush. 
At the right is a smaller eagle's skeleton 
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FLUORESCENT LIGHTING from a 
small tube about five inches long is 
the feature of this new magnifying 
stand carrying a five-inch lens. The 
stand is brought out by The Stanley 
Works, of New Britain, Conn., in 
both hand and bench models, and is 
designed for use by machinists, tool 
makers, and inspectors. 


SPRAY GUNS made 
of plastic are being 
manufactured by the 
Eclipse Air Brush 
Co., of Newark. 
Bakelite is used in 
the body of each gun, which 
weighs a quarter of a pound less 
than the aluminum gun it re- 
places, and is said to be un- 
affected by thinners or solvents. 


BROACH SHARPENING is now done 
more quickly with a machine whose 
grinding head can be adjusted to 
any required angle. Made by the 
Colonial Broach Co., of Newark, the 
machine can handle flat broaches 65 
inches long between end teeth, and 
round broaches up to 72 inches be- 
tween centers. 





DUST COLLECTING, to protect both 
the workman and the material being 
ground or polished, is done by a cur- 
rent of air which is sucked down 
through the grille of this workbench. 
Made by the Wolverine Equipment 
Co., of Cambridge, Mass., the col- 
lector filters the dust-laden air and 
returns it to the workshop. No pipe 
connections are required, as the unit 
is entirely self-contained. 
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———— denionstrates 


One narrow strip of stiff paper can be 
made into a clever "helicopter" as shown 
in the drawing. Cut along the solid line 
and fold along the dotted lines. Weight 
the lower portion with staples, paper 
clips, or a nail to make the model stable 


You Can 
Learn 


This whirling 


paper model 
he pri nciple 


of wtogiro nd helicopter 


secrets of Flight 


from Models Made with Scissors and Paper 


By LOUIS TEICHMAN 


IMPLE paper airplanes that you can 
S build in a few minutes can serve as val- 
uable models in illustrating many funda- 
mental principles of aeronautics. With them 
you can see in action characteristic features 
of such designs as the airplane, glider, fly- 
ing wing, helicopter, and autogiro. The 
drawings on this and the following pages show 
the steps in making three basic models—the 
“helicopter,” “glider,” and “flying wing.” 

With models like these, you can study the 
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effect of wing loading, the reason for dihe- 
dral, the operation of ailerons, rudders, and 
of correctly lo- 
cating the center of gravity, the use of wing 
flaps, the effect of increasing wing camber, 
and other aerodynamic principles that are 
necessary for a sound understanding of the 


elevators, the importance 


nature of flight. 


You may drop, for instance, the “heli- 
copter” from a height and see the rotating 
The blades of a 
true helicopter are power-driven, and though 


blades retard its descent. 


your model might be more accurately called 
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"GLIDER’ 
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These are the steps in making a “glider” 
from a single sheet of paper. After the 
model has been folded, a staplé or paper 
clip will hold it firmly. At right, the 
nail is being tried to determine proper 
location for a model's center of gravity 


a “gyroplane,” of which the auto- 
giro is the most familiar example, 
its downward movement is that of a 
helicopter, power off, windmilling 
to a glide landing 

A plane’s speed is governed in 
part by wing loading, which is its 
weight divided by the surface area 
of its wings. The greater this wing 
loading is, the greater the speed 
must be to keep the plane in the air. Exam- 
ples are the light weight and large wings 
(low wing loading) of a slow primary 
trainer and the relatively small wings and 
greater weight (high wing loading) of a 
fighter with its oversize, high-powered en- 
gine and burden of guns, ammunition, 
armor, and fuel 

Make several glider models of the same 
size and shape, one of onionskin or tissue 
paper and one each using one, two, and three 
thicknesses of typewriting paper, for a 
study of the effect of changing weight for 
the same wing area. Then make two more 
models of the same kind of paper, one with 
wings as in the drawing and the other with 
the last fold shifted to form a wider wing. 
The model with the larger wing surface 
(lower wing loading) will travel consider- 
ably more slowly. 

Dihedral—mounting wings on a fuselage 
so that they tilt slightly upward—helps to 
produce lateral stability. Fold the wings of 
a glider downward, and it will very likely 
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roll over and over in flight, but if the wings 
are folded up and away from the fuselage, 
they will counteract this tendency and keep 
the model flying level. 

The location of the center of gravity con- 
tributes to longitudinal stability. Mount a 
small nail or brad between the wings of a 
glider, keeping it in place with a staple, and 
watch how it affects the flight when shifted 
back and forth. You will find that the model 
flies well only when its center of gravity re- 
mains within certain limits in relation to 
the wings. 

Directional stability—ability to fly in a 
straight line—depends on the fuselage and 
fin. Comparison of the paths of flights of the 
glider model, which has a relatively long 
fuselage, and the flying wing, which has 
none, offers a good example. 

For ailerons, bend the rear edge of one 
glider wing up and the other down, and the 
model will fly in a circle. If the bends are 
reversed, the rotation will be in the opposite 
direction. Bend both of the rear edges up or 
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FOLD SQUARE 
SHEET AS 





down to show the effect of elevators. In the 
former case, the wind against the upturned 
surfaces will cause the tail to go down and 
the nose to rise, while the glider will dive if 
the edges are bent down. 

To study the effect of a rudder, bend the 
tail end of the fuselage of another glider to 
the left. Your model will go into a spin 
toward that side. This can be counteracted 
by aileron control—bending the rear of the 
right wing up and that of the left wing 
down. A few trials may be necessary to get 
the proper correction to make the model 
turn evenly toward the left. In this test, the 
aileron controls are used opposite to the way 
they would be used on a plane because your 
rudder is under the wings. 

The directional stability of your flying 
wing can be improved by adding a boom, 
or fuselage, shown in the drawings. 
Bending the end of this boom upward will 
help still more. Make several flying wings 
as nearly alike as possible and provide each 
with the inserted fuselage. Cement together 


as 
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FUSELAGE = ~ 
INSERTED 
AT STAGE 


Lek sae utn 14 
“FLYING WIN 


By carefully following the letters in 
these drawings, you can fold a sheet of 
paper into a “flying wing” without much 
difficulty. For some demonstrations oa 
fuselage will be needed, while for some 
others ailerons may be made, as below 


the upper and lower surfaces of one model's 
wing so that it lies perfectly flat, and sep- 
arate the wing of another by pushing in at 
the ends. The wing with the curved surfaces 
(camber) should stay in the air longer and 
fly more slowly than the flat-wing model. 
Cut flaps in the lower surface of the wing 
of a third flying-wing model and bend them 
down. This should make the model sail 
more smoothly than one which has not 
been treated in this way. 

With a little experimenting, you can add 
to these ideas and demonstrate many other 
aeronautical principles, including such spec- 
tacular feats as loops, rolls, and other 
aerobatics. 
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What the Enventors Are Doing 


ORDINARY coat hangers may be turned 
into tie racks with the simple addition 
of an adapter devised by H. S. Lazarus, 
of St. Louis, Mo. This adapter is a stiff 
board with a half dozen circular holes 
that hold individual neckties and keep 
them from wrinkling or sliding together. 
A hanger is attached by pushing its 
ends through vertical slots. 


DRAINS of kitchen sinks may be kept 
free-running by using disposable strainers 
designed by Isabelle R. Platte, of Water- 
ville, Conn. These strainers resemble per- 
forated paper cups and are shaped to fit 
snugly withip a drain hole. A tab inside 
the upper rim provides a convenient han- 
dle for removing one when it becomes 
clogged with ref- 
use, to replace it 
with another. 





DISPOSABLE STRAINER 





HUMAN SPIDER’S WEB ADJUST- 
ABLEtackle 


that suspends a painter or window 
washer from a roof and allows free 
movement over a large area has 
been invented by Rox D. Penlon, of 
San Francisco. Pulleys are hooked 
over the coping and to a safety belt. 
The worker moves along the wall 
by manipulating the rope lengths. 





HOSIERY and other delicate 
fabrics may be measured for 
relative sheerness by light 
passing through them in an instrument 
patented by Jerome Barney, of Bethle- 
hem, Pa. A concentrated light beam of 
known intensity is projected on the 
fabric, while a standard light meter 
converts to electric current and registers 
on a dial that part of the light that 
passes through. Results are instantane- 
ous and constant in contrast to the 
tediousness of counting threads and 
loops through a magnifying glass with 
possible differences in visual judgment. 


SHEERNESS METER 


SIDESWIPE protection as well 
as that for front and rear-end 
collisions is provided by a shock 
absorber developed by Owen D. 
Premo, of Muskegon Heights, 
Mich. It acts as a bumper going 
all the way around a car. Sec- 
tions at the 
wheels are re- 


besser ly ALL-AROUND BUMPER 
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A single shot from the three-inch high-velocity gun on 
this M-10 self-propelled mount will disable any tank at 
2,500 yards or more. The M-!0 is faster than most tanks 


Big Guns 
That Stalk Their Targets 


U. S. ORDNANCE ENGINEERS TAUGHT THE GERMANS HOW TO 


PUT CANNON ON MECHANIZED MOUNTS . 
BEATING THEM AT BUILDING’ THESE 


By ARTHUR GRAHAME 


UR self-propelled artillery, first spot- 

lighted by the outstanding perform- 
ance of our mechanized 105-millimeter gun- 
howitzers on their initial appearance in the 
fighting on the North African desert, is go- 
ing to play an increasingly important part 
in the winning of the war. 

Many Americans who read of how our 
M-7’s, lend-leased to the British Eighth 
Army, blasted Rommel’s Afrika Korps tanks 
into fire-blackened hulks in the Battle of El 
Alamein thought back to the early days of 
the current struggle, remembered that the 
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. AND NOW WE'RE 


“SURPRISE” WEAPONS 


Nazis had used self-propelled guns effective- 
ly in their Polish, French, and Balkan cam- 
paigns, and took it for granted that mount- 
ing cannon on self-propelled carriages in- 
stead of hauling them behind horses, trucks, 
or tractors was a German innovation which 
we successfully copied. 

But self-propelled artillery most emphati- 
cally is not a German innovation. It was 
pioneered by the U. S. Army over a quarter 
century ago. 

Our Army Ordnance Department built the 
world’s first self-propelled gun. During 
World War I it built a considerable number 
in various calibers. (Continued on page 120) 
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TRUCK-ORAWN GUN SIGHTS ENEMY TANK 1,000 YDS. AWAY 


WHY SELF-PROPELLED? IN_30 SECONDS A TANK DOING A 
LITTLE OVER 25M.P.H. CAN $9) 
VANCE ABOUT 400 YDS. AND THEN 

IT TAKES A GUN CREW ABOUT 40 SECONDS HAVE 10 SECONDS BEFORE GUN '!S 


TO UNLIMBER GUN AND PREPARE TO FIRE READY TO FIRE 
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SELF-PROPELLED GUN SIGHTS TANK IF THE TANK ATTEMPTS TO RETREAT | 
1.000 YDS. AWAY AND IS READY TO FIRE OR MANEUVER, THE SELF-PROPELLED | 
IMMEDIATELY. BECAUSE SELF-PROPELLED GUN’'S GREATER SPEED PUTS THE 
GUN CREW HAS BETTER VISION, ITS FIRE IS TANK AT A DISADVANTAGE | 
MORE LIKELY TO BE ACCURATE THAN 

THAT OF TANK 


| tt LL eee il 


+ O00 YOS. 











ad 








Self-propelled guns beor out the theory that the way to beat a tank is to beat it to the punch and to 
do so with o heavier punch. Our latest tank destroyers can do just that. With their guns pointing 
forward, they are ready to fire at any moment and often can finish the job while out of enemy range 


HOW MODERN SELF-PROPELLED WEAPONS NOW PERFORM 


Mounted on a %4-ton truck body, 
the 37-mm. gun at the left can be 
put into action in a hurry, and can 
get away fast. No time is lost 
wheeling the piece into position 
and unlimbering it from the truck, 
as in the case of a towed weapon 


Below is shown the "37" (at left) 
beside the three-inch high-velocity 
gun, both on towed carriages. The 
three-inch is approximately the 
same caliber as the 75," but has 
a longer barrel which helps to 
give it its terrific punching power 
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USED AS A GUN, IT HAS FAIRLY FLAT TRAJECTORY AND HIGH 
VELOCITY. ITS 33-LB. PROJECTILE CAN PENETRATE MEDIUM | 
TANKS UP TO 2,000 YOS. tes 
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BATTERIES OF M-7'S CAN CLEAR THE 

WAY FOR THEIR OWN TANKS BY DESTROVY- 

ING ENEMY ANTITANK WEAPONS, OR 

PROTECT THEM AGAINST ATTACK _ _ Wn nnnmnensesa---- 
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12,500 YDS. 





THE M-7 OUTGUNS,OUTSPEEOS 
AND OUTMANEUVERS ENEMY 
MEDIUM TANK 


ITS .SO CALIBER MACHINE- 
GUN 1S AN EFFECTIVE 
WEAPON AGAINST LOW- : 
FLYING PLANES OR ENEMY te aes oo 
PERSONNEL -- 




















Miscalled both a tank and a tank destroyer, our M-7 105-mm. self-propelled gun-howitzer is really a 
mechanized support gun for armored divisions and an ideal all-purpose weapon. Nicknamed "The Priest” 
by the British because of its pulpit-like machine-gun mount, it helped to blow Rommel out of Egypt 


THE TASKS OF FIELD PIECES THAT MUST BE TOWED 


These are the shells that the two 
types of guns spit whether they 
are mounted on self-propelled or 
towed carriages. The huge propel- 
ling charge for the larger weapon 
will drive its projectile through 
the heaviest armor at long range 


And here is the hard-hitting, high- 
velocity three-inch gun mounted on 
the M-!0 motor carriage. Ready to 
fire at drop of a hat, it packs a 
wallop that gives it a substantial 
edge over the Nazis’ touted "88." 
Full tracks take it anywhere, fast 
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After that war it continued the develop- Even our longest-range fieldpiece, the mighty 
ment with such success that in 1920 the 155-mm. gun, has now appeared in battle on its 
Westervelt Board of experts appointed to self-propelled mount. One was being developed 
redesign all our Army artillery weapons for it before we entered the war. Below is an 
reported that it had eight models of self- artist's conception of the gun on a tank chassis 
propelled guns of from 75-mm. to 155-mm. 
caliber under test or under production, and 
that in weapons of this type our Army was 
far in advance of all the others in the world. 

Then, in the early 1930's, we threw away 
the invaluable lead which had been won by 
the inventiveness, ingenuity, and hard work 
of our Ordnance officers and the civilian 
automotive experts who had worked with 
them. The principal cause was the niggard- 
ly Congressional appropriations which made 
further experimenting practically impos- 
sible; between 1920 and 1933 the Army was 
able to spend only $2,000,000 for experi- 
mental work in all branches of mechaniza- 
tion, including the development of the tank. 
But a contributing factor was the belief held 
by some high-ranking artillery officers that 
the little money available would be better 
spent on the improvement of our horse and 
truck-drawn artillery than on the develop- 
ment of the newfangled/ self-propelled 
mounts which they thought would never 
carry a gun onto a battlefield. 

Some of the men who were busy rebuild- 
ing the military machines of Europe were 
better at seeing what was ahead. Especially 
the Germans. In the 20's Germany had only 
a small army and smaller means of develop- 
ing it, but the German milttary- attachés 
stationed in Washington evinced strong curi- 
osity about our experiments with self-pro- 


Drawing courtesy Collier's Magazine 


OUR NEW SELF-PROPELLED M-7 105-MM. GUN-HOWITZER 


This multiple-purpose weapon is mounted on a 
medium-tank body and can travel 35 miles per 
hour. Shown at right as it is being loaded, 
it can be used for direct fire as an antitank 
gun or for a barrage, while its .50 caliber 
machine gun (below) is antiaircraft defense 
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At right is the Germans’ six-inch 
gun mounted on a chassis made in 
France. This gun, in practically 
new condition, was captured by 
the British as they chased Rommel 
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pelled artillery. With our usual peacetime openhanded- 
ness, we gave them information which their own govern- 
ment would have guarded jealously as a vital military 
secret. The use they made of that information became 
apparent when the Nazi propaganda film “Sieg im 
Westen” was shown here in the spring of 1941. One of 
its sensational features was a self-propelled medium 
howitzer which was shown lurching through the streets 
of a French town and blasting down defended walls and 
buildings for the German infantrymen who followed. 
American officers who had been familiar with our early 
self-propelled gun mounts rubved their eyes in astonish- 
ment. That Nazi self-propelled howitzer carriage was 
so much like our Mark VII motor carriage built in 1919 
that they looked like twins. 

Germany started this war with a long lead 
in self-propelled artillery, but the Nazi 
weapon makers haven't been able to hold 
their initial advantage. Open-minded tests 
made at the Aberdeen Proving Ground of 
recently captured German self-propelled 
guns show that they have been improved 
only slightly since the beginning of the war. 
Our Ordnance Department, making a new 
and late start but building on the solid foun- 
dation of the experience gained through 
several years of earlier development, has 
gone far ahead of the Germans. Right now 
we have the world’s best self-propelled guns 
on the fighting lines—and, in all probability, 
we have more of them than the Germans 
have. Our excellent 105-mm. M-7’s and half- 
track tank dcstroyers armed with 75-mm. 
high-velocity guns are only the forerunners 
of the American mechanized artillery might 
that is on the way. Already more potent 
self-propelled weapons are beginning to roll 
off Detroit’s roaring assembly lines. 

Before we entered World War I the fight- 
ing in France had shown the necessity for 
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This highly mobile light gun can travel faster than 55 
The light shield provides protection 


miles per hour. 


for the crew against the fragments from bursting shells 


mobile antiaircraft 
meet this need our Ordnance Department 
mounted a 75-mm. gun capable of high- 
angle fire on a White truck. This makeshift 
self-propelled gun of which 
Shortly after we got into the 
built. A few were 
were kept in 


guns, and in trying to 


was the first 
there is record 
war, 200 of were 
used in France, and 
service until only a few years ago. 

In 1917 our Ordnance officers, assisted by 
J. Walter former race driver and 
pioneering auton engineer, produced 
the world’s first real self-propelled gun—a 
three-inch antiaircraft gun mounted on a 
low-slung, four-wheeled carriage propelled 
by a gasoline Caterpillar tracks 
soon replaced the and the mount 
proved highly satistactory 

Shortly after we entered the last war, 
work was started on a self-propelled mount 
1918 the Christie motor 
the eight-inch howitzer 
any Holt caterpillar tractor 
being used in its construction It 
1 120-horsepower gaso- 


hem 


some 


Christie, 


1otive 


engine 


W hee Is, 


for heavy guns In 
irriage for 
produc ed 


was 


parts 
weighed 17 tons, and 
it a top speed of 16 miles 
wheels, the 
and re- 


line engine gave 
our It had 


center ones independently sprung, 


rubber-tired 


half-track. It can be used 
ndirect firing and corries 
high-explosive shells. Below, 

to ram a shell home; right 
out of its storage compartment 


Here is th 
for either dir 
armor-piercing 
the loader 


he ¢ askes 


movable caterpillar tracks. Tests 
proved that it could be maneuvered 
easily over difficult ground, and 300 
mounts, to be delivered early in 1919, 
were ordered—250 for the 240-mm. 
howitzer, 50 for the eight-inch how- 
itzer, and 50 for the 155-mm. gun. 
When the war ended, all the orders 
were curtailed and only a few experi- 
mental models were built. 

During the course of World War I 
the French did considerable develop- 
ment work on track-laying artillery 
carriages, and finally produced the St. 
Chamond mount for heavy howitzers. 
This carriage was built in two units. 
One of them carried the howitzer. The 
other, a limber, carried the gasoline-engine 
power plant and ammunition. The limber 
could be driven into cover while the gun 
was in action. The St. Chamond didn't get 
far beyond the experimental stage. The 
3ritish built 50 tanks designed to carry six- 
inch howitzers which could be fired from the 
tank or, with more accuracy, from the 
ground. They were not successful. The 
British did not build any real self-propelled 
guns. There is no record of the Germans 
having even experimented with self-pro- 
pelled artillery. 

After the war, our automotive-minded 
Ordnance officers continued their efforts to 
rroduce satisfactory’ self-propelled gun 
1ounts under the direction of Col. Lucien 

Moody. Among the workers were Maj. 

Levin H. Campbell, Jr., the present 
Chief of Ordnance, and Brig. Gen. Gladeon 
M. Barnes, now in charge of ordnance de- 
velopment, who then were captains, and 
Cols. B. C. Lewis, W. A. Capron, and H. W. 
Alden. Among the civilian engineers who 
did valuable work were Carl Bock, now 
chief engineer of the General Motors Truck 
Company, and W. F. Beasley and D. A. 
Gourney, both still (Continued on page 207) 
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This was the first really self- 
propelled gun. The carriage 
was built in 1917 by Christie 
a veteran race driver, who is 


at the wheel in this picture 










Also built about 1920 was this 5 '/4-ton caterpillar 
tractor mounting a 105-mm. howitzer. Carriages 
similar to this did 30 miles per hour, which was 
considered excessive, and the speed was reduced 









One of four Christie carriages built in 1920 for 155-mm 
guns. They weighed 20 tons and made 11'/) miles per hour 
Front and rear wheels were rigid and the center ones sprung 





In 1921 two of these carriages were built for ovr 75-mm 
gun and 105-mm. howitzer. They had both tires and tracks 


At left is an early 75-mm. tractor gun taking a 
ditch, Forward-pointing guns were a big advance 
since they could be fired as.soon as they halted 


The big motor carriage mounting the 155-mm. gun below was 
a 1921 model. A similar one carried an eight-inch howilcer 











By RALPH ROGERS 


OST common of clutch troubles is the 
“slipping” clutch. This may be due 
to any of several things, including a 
worn facing on the driven plate, improper 
installation of the clutch facings, oil-soaked, 
torn, or improper type of lining, weakened 
or broken clutch pressure springs, worn 
splines on the clutch gear, a clutch lever 
that is improperly adjusted, and an incor- 
rect assembly of the clutch cover parts. 
However, the most common reason is that 
the clutch pedal has little or no free play. 
In other words, there is not enough free 
travel in the peda! before the clutch actual- 
ly goes to work. An explanation of how a 
clutch works will reveal both the cause and 
the cure of this trouble. Reference to the 
diagram on the facing page will help in fol- 
lowing the text. 
For the past five or six years, most 
clutches built have been of the single-plate, 
dry-disk type, all operating on the same 
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principle. The Hudson clutch is also a sin- 
gle-plate unit that operates in a special oil, 
but instead of the conventional clutch fac- 
ings, the clutch plate is provided with many 
flat, round, cork disks. . 

When a clutch is engaged, that is, when 
the facings are held firmly between the sur- 
faces of the flywheel and the pressure plate, 
all the power delivered by the engine is trans- 
mitted from the clutch plate to the trans- 
mission and thence through the drive shaft 
and rear axle to the wheels. When the 
clutch is disengaged by stepping on the 
pedal, the pressure of the release bearing 
compresses the clutch springs, causing the 
driven plate to free itself from the pressure 
plate and flywheel, and thus disconnecting 
the engine from the transmission. 

As the clutch facings wear, the pressure 
plate moves closer to the flywheel face and 
the release levers connecting the foot pedal 
with the release bearing move toward the 
transmission. This causes the inner ends of 
the levers to travel farther toward the 
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transmission, which decreases the clearance 
between the release levers and the release 
bearing. As a result, the free travel of the 
clutch pedal is shortened, until it rides the 
toe board. The clutch then slips constantly. 

The clearance between the toe board and 
the point where the release bearing contacts 
the release levers should be maintained as 
specified by the car manufacturer. 

When a clutch grabs or chatters while 
engaged, it may be because of gummy lin- 
ings torn loose from the driven plate, loose 
engine mountings, a scored, cracked, or 
broken pressure plate, improper adjustment 
of the clutch levers, flattened-out clutch- 
plate cushion springs, worn clutch gear 
splines, or a clutch cover assembly that is 
not tightened to the flywheel. 

A clutch that drags when disengaged may 
have too much pedal free play. Improper 
adjustment of the clutch levers, a warped 
pressure plate or driven plate, torn clutch 
facings, distorted, burred, or rough clutch 
shaft splines, and a driven-plate hub that is 
too tight on the clutch shaft are other faults 
that may cause dragging. 

If the clutch is noisy when disengaged, 
the clutch release bearing may be damaged, 
dirty, worn or improperly lubricated, or it 
may be binding in the release shaft arms. 
The clutch pilot bearing may be defective or 


not properly lubricated. Clutch levers im- 
properly adjusted and rubbing against the 
driven-plate hub may also cause this noise. 

If the noise occurs when the clutch is en- 
gaged, it may be caused by improper align- 
ment of the transmission with the engine. 
This noise is usually noticeable at low or 
idling speeds. A loose hub on the driven- 
plate connection to the shaft splines may be 
the reason, or the hub bolts on the driven 
plate may be loose, or the driven-plate 
damper springs weak or broken. 

Clutch trouble on the Hudson can usually 
be traced to the condition of the corks, 
which may become glazed because the 
wrong type fluid is being used. In that case, 
the clutch should be flushed with kerosene 
and refilled with the proper lubricant. 

Except on torque-tube drive jobs such as 
the Buick, Ford, and Chevrolet, the clutch 
can be removed easily by disconnecting the 
propeller shaft and then removing the 
transmission. Take off the clutch housing 
pan, but before removing the bolts which 
fasten the clutch assembly to the flywheel, 
make a punch mark on both the flywheel 
and_clutch cover so that when the clutch is 
reinstalled, the original balance will be 
maintained. 

If replacing only the driven plate, do not 
disturb the adjustment of the release levers, 


Clutch Tricuble 


PRESSURE-PLATE 
RETRACTING SPRING 


S.. 


CLUTCH PILOT BEARING \ 
AND RETAINER 


DRIVEN PLATE 


FLYWHEEL PRESSURE PLATE 


CLUTCH-COVER ASSEMBLY 


Exploded view of a diaphragm-spring type clutch. 
The dished or cone-shaped diaphragm spring that 
is shown here as part of the clutch cover assembly 
serves the same purpose coil pressure springs do 
in more conventional types of automobile clutches 


JULY, 1943 
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With the clutch pedal out, the flywheel is directly 
coupled with the transmission. However, when the 
clutch is disengaged, the driven plate is relieved 
of the pressure of the diaphragm spring. The drive 
faces may then draw apart, and transmit no power 
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In taking apart the coil pressure-spring clutch, 
force cover down to remove nuts. Then ease it 
up slowly so the springs inside will not fly out 


Release levers must be adjusted at point A in 





Above, the parts of a coil pressure-spring clutch 
in correct position for assembly. The cover is 


pressed down, compressing the springs within, and 
the nuts are then threaded on and tightened. After 
assembly, release levers are adjusted as at right 


because upon their proper adjustment de- 
pends the efficient operation of the clutch. 
If, however, the clutch cover assembly is 
to be dismantled, and the same cover and 
pressure plate are to be used again, be sure 
to punch-mark both of these parts so that 
assembly may be made correctly. 

In dismantling the clutch cover assembly, 
the usual practice—unless a special clutch 
fixture is available—is to mount it on the 
bed of a press with a wooden block under 
the pressure plate, arranged that the 
cover is free to move down. Then compress 
the cover with the spindle of the press, using 
another wooden block on top of the cover 
With the cover held under compression, re- 
move the adjusting nuts; then slowly release 
the pressure to prevent the springs from fly- 
ing out. The cover can then be lifted off, 
revealing all the parts. Before completing 
the dismantling operation, make careful 
note of the position of all parts 

When the pressure springs show signs of 
overheating due to clutch slippage, they 
should be replaced. Overheated springs will 
show a pronounced blue color, indicating 
that the temper has been drawn. 

Examine the pressure plate. If its sur- 
face is marred, scored or heat-checked, it 
should be replaced. Grinding a pressure plate 
is seldom satisfactory as proper clearances 


so 


Lack of free play in the pedal resulted in bad 
scoring of this pressure plate. A simple adjust- 
ment would have saved the car owner a repair bill 
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accordance with manufacturer's 


cannot be maintained. Satisfactory opera. 
tion depends absolutely upon the accuracy 
of the lever adjustment, for the pressure 
plate must be parallel with the flywheel. 
Just what method is to be used to check 
the position of the levers depends upon the 
equipment available. Regardless of how the 
clearances are measured, they must be uni- 
form to .005” so that they will all contact 
the release bearing simultaneously. If a 
clutch fixture or a proper gauge is not 
available, take the clutch to a clutch- 
rebuilding establishment for adjustment. 
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THIS MIDGET HYDRAULIC UNIT will repair and 
straighten out almost any portion of a damaged car 
body. It may be carried complete with its attachment in 
a small metal case. The pump weighs 41% lb. 








LICENSE PLATES for 1943 in 
many states consist of tabs 
mounted on the 1942 plates. The 
tab shown above is made of a 
light laminated plastic prepared 
from a _ phenolic compound. 
Printed sheets bearing the re- 
quired design are placed on res- 
in-impregnated sheets of paper, 
and under a temperature of 250 
deg. and 1,500 lb. pressure are 
bonded together. 


REMOVING HORSESHOE WASHERS from ; 
around the anchor pins of brake-shoe as- 

semblies is easy with the tool below. A few 

taps at the square end cause the points at 

the other end to spread apart, forcing the 2 x 


‘ Z 
‘ 7 
anchor washer to open. The tool removes Fan i ; , 
any size washer without damage, and the : ) «a 
part may be used again. and ; 
e . 
on 


PLASTIC FITTINGS can be used with ordi- 
nary metal tubing in making repairs on gas 
lines and the like. These fittings have been 
shown to be practical for use on oil, gas, 
water, and air lines operating within certain 
temperature ranges. Plastic tubing as well 
as the fittings can be had in a complete 
range of sizes for automobile use. 


ie 
. 


OLD SPARK PLUGS are a recognized source 
of easily salvaged strategic metals, and un- 
der WPB regulations, motorists now must 
turn in worn-out plugs when purchasing new 
ones. In one test salvage drive, 7,400 old 
spark plugs yielded a total of 82 Ib. steel, 
39 lb. copper, 25 Ib. nickel alloy, and 54 
lb. brass. Nothing but a hammer is needed 
to break plugs up so that the different kinds 
of scrap can be separated. Supply officers 
are pleased with the quantity of high-grade 
scrap salvaged in this way. 
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USEFUL AUTO HINTS 





DROPS OF SOLDER 
FOR IDENTIFICATION 
OF KEYS IN DARK 





DRAWINGS BY STEWART ROUSE 
































1 CAR KEYS can be easily identified by drops 

of solder. For instance, the gas key 
might have one drop of solder, the ignition 
key two drops, the door key three drops, 
and so on. Tin the surface first to make 
the drops adhere. With this system, keys 
are easy to distinguish from one another 
even in the dark.—W. K. K. 


AUTOMOBILE ‘STICKERS, inspection tags, 

stamps, and the like should be placed on 
the windshield in such a position that they 
will not conceal other cars or pedestrians. 
If they are placed near the center at the 
very bottom of the windshield, in line with 
the hood of the car, they will in no way 
obstruct the driver's view, and may still be 
seen clearly from outside.—G. J. K. 


3 AN INGENIOUS HOLDER for hanging clothes 

in a car can be improvised on short no- 
tice. Take a piece of rope about 6” long, 
double it, and tie the two ends together. 
Place the knotted end outside the window. 
When the window is closed on the rope, the 
part hanging on the inside forms an ade- 
quate loop for a hanger.—T. D. 


4 SCUFF PADS placed as shown in the draw- 

ing will protect your car’s upholstery. 
The pads are made of artificial leather or 
other durable material. Cut them to fit the 
door, bind the edges with tape, and fasten 
with ordinary upholstery pins. The material 
used for this may be matched with the 
upholstery fabric on the door panels of the 
car.—J. B. 
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"They tell me you're Ae 


a genius,” said the 
man at the shop door 


By MARTIN BUNN 


= ISTER,” said a voice at the open shop 
door, “I hear you're a genius. Well, 
I've got a job for a genius.” 

Gus Wilson looked up and saw a fat man 
standing there smiling as he mopped his 
perspiring red face with an oversize hand- 
kerchief. Gus grinned back at him. “It’s a 
bad habit to believe everything you hear,” 
he observed. “Come in, won't you?” 

The fat man came into the shop, stripped 
off his coat, and settled himself comfortably 
in the only chair. “My name’s Warren,” he 
announced. “I work in the Johnston and 
Fredericks plant.” 

“Oh, so you're the Mr. Warren, are you?” 
Gus said. “Mr. Johnston has been telling me 
about those special machines you've de- 
signed for him. Well, if there’s a genius in 
this shop just now, you're it, Mr. Warren.” 

Warren waved a disclaiming hand. “I’m 
no genius—far from it,’”’ he said. “Except 
for machine tools I’m just a dumb cluck, or, 
as my young daughter might put it, a drip.” 

“Well,” Gus told him, “you have it your 
way, and I'll have it mine. But what's this 
job you were speaking of?” 

“It’s precisely what I said it was—a 
job for a genius,” Warren insisted. “I 
told Mr. Johnston about the troubles I am 
having with my car. “Take it to Gus Wilson 
at the Model Garage,’ he advised me. ‘He’s 
a genius at trouble-shooting.’ Well, I’m 
here, and the car is just outside your door.” 

“Fine,”’ Gus said. ‘““‘But what’s the matter 
with it?” 
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Gus 


_ Tackles a Job 


for a Genius 


THE MODEL GARAGE EXPERT 
SOLVES A PROBLEM THAT 
HAS EVERYBODY GUESSING 


“That's what I don’t know, and what no 
automobile mechanic who has looked at it— 
and I’ve taken it to a lot of them during 
the past two months—has been able to 
find out,” Warren told him. “I do know 
that the engine stalls frequently, but I don’t 
know why it stalls. Sometimes it will run 
perfectly for days and even weeks, and then 
without the slightest warning it suddenly 
stops and refuses to restart. Other times it 
will stall half a dozen times in a single day. 

“Usually, if I let it stand for an hour or 
so, it will restart without any trouble and 
run as smoothly as a man could ask. But 
on several occasions I’ve had to have it 
towed to a garage—and then suffer the em- 
barrassment of having it take off the in- 
stant some supercilious mechanic stepped 
on the starter. Because no one has been 
able to find out what makes it behave as 


| 
| 
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GUS SAYS: 


Before summer gets too much of a 
head start on you, better get the dust 
out of your air c:-aner. You know, 
it’s often little things that cause a 
heap of trouble—and that’s as true 
of a car as it is of life. If you haven’t 
changed your oil by this time, better 
not put that off any longer! 
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it does, no work has been done on it. The 
entire matter is a confounded mystery that 
I'm delighted to turn over to you.” 

Warren beamed at Gus, settled himself 
even more comfortably, and began to cram 
tobacco into the bowl of a large pipe. 

“Well, I'll bring your car in and do some 
checking,” Gus told him. 

“I'll be highly interested in watching 
you,” Warren approved. “I always enjoy 
seeing a topnotcher at work.” 

Gus went out and got into the '42-model 
coupe of a popular make that was standing 
at the door. Switching on the ignition, he 
pressed his foot on the starter. The engine 
at once purred smoothly. He drove into 
the shop and got out. With Warren eyeing 
his every move, he checked the ignition and 
the fuel line. Then he went over the engine 
carefully. Everything seemed to be in per- 
fect condition. Puzzled, he shook his head. 

“Stumped?” Warren asked. 

“Stumped,” Gus admitted. “So far as 
I can see, your car is in perfect mechanical 
condition. To find the cause of the stalling, 
I'll have to check the engine after it has 
stalled. Let’s leave it this way, Mr. War- 
ren. The next time you have trouble, don’t 
do anything about it except phone me right 
away.’ Gus jotted two telephone numbers 


on a card. “Top number in daytime, bottom 


one at night. I'll tow your car over here 
from wherever it is and check .it thorough- 
ly. That way I'll be able to find out what’s 
wrong without wasting time guessing.” 

“T'll do that,” Warren agreed. 

It was less than a week later that Gus’s 
bedside telephone jangled once, twice, three 
times in the darkness. Finally its disturb- 
ance hammered through sleep into his con- 
sciousness. He rolled over, propped himself 
up on one elbow, switched on the light, saw 
by his alarm clock that it was three o'clock, 
and finally picked up the receiver. 

A voice at the other end of the wire said: 
“This is Warren. You told me to call you 
the next time I had trouble with my car. 
Well, I'm having it. The engine wouldn't 
start when I wanted to go home... . What? 

It’s right in front of the plant. . . . No, 
I haven't done a thing to it.... You'll be 
over in half an hour? Good. I'll leave the 
car keys with the guard at the gate—I'm 
going home in a taxi and to bed. Your 
baby now, Mr. Wilson! Give me a call 
when you've got it fixed, will you?” 

Gus yawned and stretched, got into some 
clothes, went downstairs and climbed into 
his car, and drove the few blocks to the 
Model Garage. There he took out the 
wrecker. He drove to the Johnston and 
Fredericks plant, which was running full 
blast. Warren's coupe was standing at the 
curb in front of the office gate. As he got 
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out of the wrecker, a uniformed guard came 
over to him and said, “You Mr. Wilson?” 
Gus grunted in answer, and the guard 
handed him a couple of keys. 

The first thing Gus did was to turn on 
the ignition and step on the starter. The 
starting motor whirred, but nothing else 
happened. He got out of the car and, using 
his flashlight, made sure that the gasoline- 
tank vent wasn't clogged up and that there 
was plenty of gas in the tank. Then he 
checked the spark plugs. They were de- 
livering good, hot sparks. 

Next, he had a look at the carburetor— 
and found that there was no gas in its bowl. 

“Well, I still don’t know what the trouble 
is,” he told himself, “but at least I know 
that it’s in the fuel system somewhere be- 
tween the gas tank and the carburetor. 
That's something gained.” 

He towed Warren's car through the de- 
serted streets to the Model Garage and ma- 
neuvered it into his shop. On an impulse he 
couldn't have explained, he turned the en- 
gine over with the starter a few times, the 
ignition off. Then he looked at the carbu- 
retor again and got a surprise. 

There hadn't been any gasoline in its 
bowl when he had examined it in the street 
in front of the Johnston and Fredericks 
plant, but there was plenty of it now. 

Gus scratched his ear thoughtfully for at 
least two minutes before he made his next 
move. That was to get into the car and 
step on the starter, with the ignition on 
this time. 

The engine took off promptly! 

“Right back where I started from!” he 
growled disgustedly. “No—not quite that 
bad; I know where the trouble was. Well, 
now, let’s see. That carburetor is O.K. now, 
but it wasn’t O.K. when I checked it twenty 
minutes ago, so in all probability it wasn’t 
working right when Warren couldn't start 
his engine a half hour before that.” 

He examined the carburetor again, but 
still couldn't find anything wrong with it. 
Then he removed it from the car, carried it 
over to his workbench, took it apart, care- 
fully examined and cleaned each of its parts, 
reassembled them, and replaced the car- 
buretor on the car. “Nothing wrong with 
it now, I'll swear,” he assured himself. 

Next, he checked the fuel pump. It was 
working perfectly. Inch by inch he went 
over the fuel line from the gasoline tank to 
the carburetor. It was tight and clean. 

He got back into the car and stepped on 
the starter. Again the starting motor 
turned over without as much as a sputter 
from the engine. 

Examination showed that once again 
there was no gasoline in the bowl of the 
carburetor. 
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“Whatever it is,” Gus 
muttered, “it must be in 
the fuel tank—it can’t be 
anywhere else. I'll have to 
take the tank off.” 

He started to do this by 
disconnecting the fuel line 
from the tank, keeping a 
can handy to catch the 
gasoline which he expected 
to gush out of the opening 
the moment the line was 
detached. But only a few 
drops dribbled out. 

Gus turned his flash- 
light so that it shone into 
the opening. In its white 
beam something brown ap- 
peared. He poked at it 
with his finger tip. It 
moved and gasoline 
spurted out as he had ex- 
pected it would. 

He drained the tank. 
Then, with a piece of fine 
wire one end of which he 
twisted into a hook, he 
began to fish. Before long 
he felt the hooked wire 
catch something soft. Ma- 
nipulating it carefully, he 
worked out a piece of 
wrapping paper about the 
size of a business card. 

About noon, Warren 
came into the shop, smil- 
ing broadly. “I got your 
phone message,” he said. 
“So you lived up to your 
reputation! Well, what 
caused all my troubles?” 

Gus handed him the bit 
of wrapping paper. ‘That 
did,” he said. “Somehow 
it got into your gas tank. 
Whenever it floated over 
the outlet where the fuel 
line is connected, it cut 
off the flow of gas to the 
carburetor, and of course 
your engine couldn’t run. 
When it floated away from 
the outlet, the flow of gas 
was unimpeded, and the 
engine could run.”’ 

“Simple, wasn't it?’’ 
Warren said. “But locat- 
ing the cause of the trou- 
ble wasn't simple. You 
see, it was just what I 
said it was in the first 
place—a job for a genius. 
Don't forget that when 
you bili me, Mr. Wilson!” 
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It was 3:30 A. M. when Gus began hunting the trouble with a flashlight 
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Easily built drying unit will help to preserve 
the bounty of your Victory garden for year-round 
enjoyment of its vitamins, minerals, and flavor 
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LONG with millions of other patriotic 
Americans, you probably have a Vic- 
tory garden well under way and soon 

will begin gathering crops. Like them, too, 
you probably will have far more of some 
kinds than you need to supply your family 
table. Part of this surplus you will want to 
can, pickle, and make into preserves, jams, 
and jellies; some items you may wish to 
store in the cellar or in outdoor pits. This 
year it is a good idea to dehydrate some of 
the foods. 

Dehydrated foods keep well and take little 
storage space, 1 lb. equaling 3 to 12 lb. of 
the fresh product. Their vitamin value is 
attested by the fact that the Army is pur- 
chasing many dried items. For home dry- 
ing, the U.S. Department of Agriculture 
recommends both fruits and fresh vegeta- 
bles. The fruits include apples, apricots, 
figs, peaches, pears, blackberries, dewber- 
ries, loganberries, raspberries, cherries, and 
plums; the vegetables, sweet corn, shelled 
mature beans and peas, beets, snap beans, 
peppers, pumpkins, squash, and leafy vege- 
tables. 

Home drying with artificial heat can be 
done in a cabinet having removable trays on 
which the foods are placed. Hot air rises 
through the cabinet from a heater under- 
neath it and is baffled around and over the 
trays. These are 5” shorter than the depth 
of the cabinet and are placed alternately 
against the back and front. 

To construct the cabinet, make two side 
frames of 2” by 2” stock as shown in the 
drawings. The upper 38” section of each 
frame is covered with 14” stock on the out- 
side and with 4” insulation board in one 
piece on the inside. Slides for the trays are 
nailed across the inside of each face from 
the front edge to within 42” of the rear edge, 
leaving space for a sheet of %” insulation 
board inside the back. 

This sheet of insulation, measuring 15” 
by 38”, is tacked to the ends of the tray 
slides to begin the assembly, after which the 
toppiece and cross brace are attached to the 
front posts, and boards are fastened on for 
the back. Attach the top next, putting a 3” 
board at the front end, leaving a 3” space 
behind it, and then adding the wider boards. 
Top insulation is put on in two sections 
nailed from the inside. 


- How to Dry Foods at Home 
to Boost Your Wartime Rations 


A removable plywood chimney fits into 
the vent, a 1” by 1” strip across front and 
back holding it in place. Nails driven partly 
through the strips help to keep it rigid. 
They can be withdrawn for removing the 
chimney when the cabinet is to be stored. 

The seven trays are all alike, measuring 
1414” by 23”. They are made of 4” or \” 
galvanized wire mesh framed on both sides 
by '2” by 1” wood strips, but wooden slats 
will serve. The door is constructed of 1” by 
2” stiles and rails, jointed as shown, then 
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completely covered on the outside with ',” 
plywood or other stock and on the inside 
with '.” insulation board. 

Fireproof aprons of asbestos sheets or 
sheet metal are nailed permanently to the 
sides and temporarily to the front and back, 
to protect the stove from drafts and to direct 
the heat upward. A piece of sheet metal 
suspended by wires from the four corner 
posts spreads the heat. The distance be- 
tween the top of the stove and the spreader 
should be at least 2”. 

A medium-size kerosene stove will supply 
sufficient heat, which should vary from 125 
deg. F. to 160 deg. F. during the drying 
period of foods. Other types of controlled 
heat, including gas and electric heaters and 
even a battery of light bulbs, may be used 
instead. An electric fan may be included to 
circulate the heat more rapidly. A _ ther- 
mometer should be used to check tempera- 
tures. 

The cabinet is heated before the filled 
trays are put in, and in general the heat is 
increased during the middle stages of dry- 
ing. The drying foods should be moist to 
the touch and cooler than the air flowing 


over them. If they feel hot and dry, the 
drying is too rapid. The time required will 
vary according to the kind of food, the size 
of the pieces, the type of drier, and even the 
weather. Fruits may take from 6 to 24 
hours, and vegetables from 3 to 15 hours. 

The positions of the trays are changed 
every 30 minutes or so during the drying 
period. Remove the top tray and place it at 
the bottom, raising each tray up one place 
at each change. Be sure to alternate the 
trays against the back and front every time 
they are changed so the hot air will travel 
back and forth between them. 

Fruits are ready to be removed from the 
drier when they are leathery and tough, 
and vegetables after they have been dried 
to brittleness. If in doubt, heat them a little 
longer at a reduced temperature. Some 
pieces may not be completely dried when 
the batch is removed. Cull these, as they 
may mold during storage. If there is a pe- 
riod of time between drying and storing, 
reheat the foods to 165 deg. just before stor- 
ing. If during storage there is any sign of 
moisture upon occasional inspection, reheat 
the foods and repack them. 
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The various kinds of fruits and vegetables 
require different methods of preparation 
prior to being dried. Some are steamed, 
others boiled, and certain fruits are treated 
with sulphur. One level teaspoon of sulphur 
is used for each pound of prepared fruit. 
Wrap the sulphur in paper and place it in a 
shallow tin pan about 7” below the bottom 
tray. Light the paper, which will ignite the 
sulphur and release fumes to rise through 
the cabinet. Be to do this outdoors so 
that the fumes will escape harmlessly into 
the open air. While apples, peaches, and 
apricots are usually sulphurized before dry- 
ing, they can also be dried after steaming. 

Vegetables should be cooked in steam or 
boiling water before dehydrating. Steaming 
is said to preserve higher food values. If 
vegetables are boiled, only small amounts 
should be prepared at a time. To conserve 
vitamins and minerals, use the same water 
for several lots of the same kind of vege- 
tables and cook as fast as possible to a point 
where they are almost tender. 

Fruits should be mature, but not soft, and 
in prime cond‘tion. Apples are washed, 
pared, cored, and sliced. Peaches are peeled 


sure 


Heat from an ordinary oil stove is sufficient to 
dehydrate fresh fruits and vegetables. A metal 
spreader will prevent scorching of the lower tray 


Sulphurizing before drying is advisable for some 
fruits. The sulphur may be burned in a small tin 





by dipping into boiling water, then halved 
or quartered, end dried with the pit side up. 
Apricots are dried with the skin on. Berries 
should be picked in early morning and dried 
quickly. They are spread two layers deep 
with a piece of cloth over the trays to keep 
them from sticking. Cherries are pitted and 
drained for about an hour; then they are 
spread in a single layer on the trays. Pears 
are sliced or cut into quarters or eighths. 
If the pieces are not dried immediately after 
preparing, keep them in a solution of four 
teaspoons of salt to a gallon of water. 

Dehydrated foods should be packed in air- 
tight containers, such as coffee cans with 
the tops sealed with tape, tightly sealed 
glass jars, or friction-top cans, and stored in 
a dry place. 

The amount of elapsed time between pick- 
ing fruits and vegetables and putting them 
into the dehydrator to dry is important. The 
shorter the time consumed the better, be- 
cause the vitamin value, flavor, and cooking 
quality will be higher. 

When preparing the foods for table use, 
soak them from *% to 6 hours, adding as 
much water as necessary, and cook them in 


Fairly constant temperatures must be maintained. 
Check them with a thermometer kept on the bottom 
tray. Staggering the trays aids the hot-air flow 


Peaches are halved or quartered for dehydrating; 
beans are sectioned and laid on a piece of cloth 





the same water. Dried greens do not re- 
quire any soaking. Cook these in salted 
water until they are tender. 

Almost every fruit and vegetable calls for 
a different method of preparation as well as 
different drying time and temperature. The 
Department of Agriculture offers at a nom- 
inal cost (5 cents) Farmers’ Bulletin No. 


984, Farm and Home Drying of Fruits and 
Vegetables, giving comprehensive directions 
for home drying. With this bulletin and the 
dehydrator described, you can preserve the 
produce from your Victory garden, as well 
as fruits bought in season, for use when 
fresh foods are not available or are too 
expensive for the family budget. 








Tabie-Model Drier 
Used in Kitchen 


HERE is a table-model home 
dehydrator developed by the 
Tennessee Valley Authority and 
the University of Tennessee. It 
gets its heat from a battery of 
electric-light bulbs, and circu- 
lation is hastened with an ordi- 
nary electric fan. Both can be 
plugged into household wall 
sockets. 

The unit will handle a half 
bushel of fresh fruits and vege- 
tables at a time on trays ap- 
proximately 18” by 18”. Ma- 
terials used in construction are 
inexpensive. 








Longhorn Rack 


ONGHORN cattle are almost a thing 
of the past, but this wooden replica 
of a steer’s head forms a unique tie 


rack. It should be made of straight- 
grained, dry softwood. The horns are 
bandsawed in one piece, from a 2014” 
length of '2” by 1” stock. Round the 
edges and screw and glue the horns 
to the back of the head. 

A piece of 4%” by 24” by 3%” stock 
is used for the head. Bore the holes 
for the nostrils; then shape the piece 
as shown. Insert wood beads or glass 
marbles for eyes. Cut out a section 
of a curtain ring as wide as the nose 
between the nostrils, notch the outer 
edges of the nostrils to let the ring 
hang straight down, and glue it in. 

A V-shaped block of wood screwed 
to the back of the head, with two holes 
drilled down through the top edge on a 
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Holds Many Ties 


slant, will provide a suitable method 
of fastening the rack a little distance 
away from the wall. Paint the head 
brown, the forehead cream, and the 
eyes black. Finish the horns with 
orange shellac.—H. P. DONER. 
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SAFE AND SANE SHOOTING GALLERY 
IS A SURE-FIRE HIT 


By Myron Fleishman 


A ROOTIN’, tootin’, shootin’ gallery that 
you can easily build at home will afford your 
family hours of enjoyment and be great fun 
at parties. The gun is mounted so that it 
cannot be aimed sideways or up in the air, 
thus restricting all shots to the gallery itself 
and making the game safe for children. 

The base is a pine board 4%” by 712” by 36”. 
At one end is the gun mount and at the other 
is a backstop constructed of 7/16” stock. 
Both the targets are cut from heavy pressed 
board, and after being painted and labeled 
with the scoring number, they are nailed to 
wooden blocks and mounted so as to pivot 
on a wooden dowel in the gallery. They rest 




















at the front on a second dowel or a piece of 
heavy wire placed as shown in the drawing. 
When hit, they fall over backward. 

The gun is fashioned from %” stock, and 
the barrel formed of a cardboard tube or a 
thin tube of sheet metal. Two springs are 
used in the plunger which releases the shot 

a strong firing spring and a weak recoil 
spring, the latter holding the plunger back 
so that bullets may be inserted. Any num- 
ber of bullets can be made from short pieces 
of dowel. Point them at one end with a knife 
or in a pencil sharpener and fit them into 
holes drilled in the base. 

Both the base and gallery should be 
stained and varnished. The gun and targets 
may be painted as shown in the drawing. 
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Bat raised, kangaroo in position, the player on the right aims for the “hole” while her opponent watches 


KANGAROO GOLF 


By PATTY DE ROULF 


ANGAROO GOLF is a new and fasci- 
K nating game the whole family can play 

out in the back yard, at the beach, or 
on a picnic. Although it has been patented 
by the inventor, Pietro A. Yon, the readers 
of POPULAR SCIENCE MONTHLY are invited 
to make their own equipment from the 
drawings accompanying this article. 

The “kangaroos” are little wooden sticks 
that fly through the air when they are struck 
from a wooden tee with the narrow side of 
an oval-shaped bat. Mr. Yon, world-famous 
organist and composer, and musical director 
for St. Patrick’s Cathedral in New York, 
received the inspiration for the game when 
he watched a group of boys playing “old 
cat” in a village near his home in the Alps. 

Collapsible wooden enclosures are used 
in place of the usual golf holes. A kangaroo 
is placed on a tee so that it extends from 1” 
to 2',” over one edge. When it is hit with 
the bat, it will soar through the air for 
distances up to 50 yds. The game is 
scored similarly to golf, the smallest num- 
ber of strokes around a nine-hole course 
winning the game. 

The course can be laid out over any kind 
of terrain, and obstacles such as hedges, 
bushes, and the like add to the interest of 
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the game. The enclosures, or holes, should 
be not less than 25 yds. nor more than 50 
yds. apart. A good score for such a course 
is about 25 strokes. Each player has a set 
of four kangaroos, a tee block, and a bat, 
all of these being carried in a sack slung 
over the shoulder. 

Direction of the kangaroos can be con- 
trolled by the tee as well as by the shape of 
the kangaroo itself. For example, if it is 
desired to have the kangaroo jump high, the 
tee should be placed with its highest edge 
facing the hole. If you want to hit the 
kangaroo level with the ground or downhill, 
place the tee with the low edge facing 
the hole. 

Each one of the four kangaroos in the set 
is shaped differently. The Speeder is used 
for velocity and height. Strike end A for 
a low, fast flight, and end B for a high, fast 
flight. To attain distance, the Torpedo is 
used. If the player strikes end C, this 
kangaroo will usually stop where it lands 
without rolling. When it is necessary to 
go from low to high ground, use the Flash, 
striking it with end A pointed up; to get 
from high to low ground, strike this kan- 
garoo with end A pointed down. Added 
distance can be gained by using Turtle, the 
fourth kangaroo, as it is designed to roll 
when it strikes the ground. 
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Pietro Yon, at left above, world-famous organist and inventor of 
Kangaroo Golf, looks on while two friends try for a “hole in one” 


EASY TO BUILD 
AND FUN TO PLAY 


(54 REQ.) 
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1. One or more persons may play 


either for individual scores or as 

artners 3-PLY PLYWOOD Bat (2 REQ) 
Each player has four kangaroos, NUMBERED 1 T09 

any one of which may be used. cLU 

3. The starting point from each y SIVE AND ONE 

marker should not exceed the length FOR STARTER 

of the bat. 

4. Each player hits a first stroke. 

The second stroke is made by the 

player whose kangaroo is farthest 

from the hole. Others then play sec- 

i 1 = c ~~ > ~ ~~ f POCKET —~+ 
a er untli a ave completec e i 

hole. HITT FOR TEE 

5. After every stroke, the player al poc FoR 4<— 

places his tee block so as to touch , Ph rn ‘ 

the kangaroo wherever it has landed. X 

In difficult positions, the tee may be 

placed at a distance of a hand span 5 

from the kangaroo, but not in the (HARDWOOD) ALL FOUR 

direction of the hole. FACES ROUGHENED BY 

6. After striking the kangaroo, the 

player may strike it again while it F LENGTHWISE SAW CUTS 

is in flight without a penalty. 

7. If the kangaroo breaks, or be- LGHT 

comes damaged, the player may re- 

play the hole ‘ 

8. The first. stroke may be repeated (io REQ) % PLYWOOD 

if desired without a penalty 

9. If the kangaroo is lost, the hole COVERED WITH CANVAS 

must be replayed 

10. Penalties (one count): When a 

player misses the kangaroo in strik- 

ing; when the kangaroo lands in a 

tree or other obstacle necessitating 

employment of other methods to 

recover it, or when it is lost; when 

the kangaroo is moved sideways, or 

backwards away from the hole, for 

a distance of not more than twice 

the length of the bat. 

11. Additional rules may be made 

according to special conditions. 






































Recipe Box Holds Card 
Under Glass for Ready 
Reference in Cooking 


Any card inserted under the glass is completely protected 


Build a closed box with a top and bottom; 
then cut it apart carefully as shown above 
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LIST OF MATERIALS 
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bottom 
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‘ 


cut to fit slide 


iir sma box hinges 


All dimensions are given ir 


NOVEL recipe box designed to hold 
A about 250 standard 3” by 5” filing 
ecards has a glass top under which the card 
to be used is inserted. In this way the writ- 
ten matter is kept clean and in good condi- 
tion at all times. 

The box is built with butt joints and has a 
sloping false bottom to hold the cards at a 
convenient angle. Strips to receive the glass 
are rabbeted on a circular saw or built up 
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Ya ~% 
RABBET 





~~ FALSE 
BOTTOM 


of three thin pieces of flat stock. File a fin- 
ger notch on the right-hand edge of the box 
top to permit easy removal of the card. 
Build the box as a unit; then saw it in 
two to form the lid and the bottom. Care 
should be taken when assembling the box to 
keep all nails clear of the section where the 
cut is to be made. After fastening the 
hinges, insert the false bottom. Finish with 
paint or enamel.—FRANK HEGEMEYER, 
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Designed by JOSEPH ARONSON 
be aapeenl of the simplest kind 








ff construction need not neces- 
sarily be of crude design. A book- 
case made of plain shelving boards 
can be given refinement and inter- 
est by a few shaped lines at the 
top, sides, and front. This piece is 
designed so that it can be used 
either alone or in multiple, as 
shown in the accompanying illus- 
tration. 

The original was made of 3’ 
lengths of common 12” pine shelv- 
ing. Such boards actually measure 
4” by 115,", and the accompany- 
ing bill of materials is based on 
these dimensions. 

Both sides are cut to shape first, 
either on a band saw or with a com- 
pass saw. Next, the top is shaped 
in the same way, and its edge is 
molded with a plane or spokeshave. 
The sides are doweled, nailed, or 
screwed to the shelves. Both of the 
bracket feet are let into the sides. 

Plywood is used for the back, be- 
ing rounded off at all visible edges. 
It is nailed to the sides, and the 4” 


cleat is glued to the top. LIST OF MATERIALS 


This bookcase is designed without an over- 
hang at the sides so that two or more can be Two-Shelf Bookcase 


used together to form a harmonious group- 
ing. These can be used to advantage in a 
room with much wall space. A three-shelf 
unit of the same pattern is suggested in the 
drawings. 

After the construction is completed, the 
unit can be finished in any way desired 
stained, varnished, or even enameled to 
match other home furnishings. If the wood 
has an interesting grain, it is a good idea to 
stain it only lightly in order not to conceal 
the grain. 





Brackets (fro 


Note All dimensions are gi 


finished sizes 


HW 266 














i 


| 



































%«% 


BACK CLEAT 
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For Your After-Hours 


* %& & & & A WAR WORKER'S LUNCH BOX AND TWO OTHER 





WAR WORKER’S LUNCH BOX. For saving 
time at war-plant gate inspections, this lunch 
box has clear-plastic window panes. It is 
made of waterproof plywood, 12” thick for the 
base and ',” for all other parts. Saw the top 
and bottom of each end as one piece, sepa- 
rating them later with a band, jig, or scroll 


saw. The sides are alike, with openings jig- 
sawed and rabbeted for the panes. Use 
waterproof glue in assembling. Clamp the 
sides and ends first; then glue on and clamp 
the base. 
Have the grain of the facewood of the top 
run in the direction of the shorter dimension, 
and cut kerfs as shown in 
the drawing. Curve the piece 
gradually in a vise or witha 
belt jig, dampening with 
hot, wet rags. This section 
is glued into grooves in the 
top endpieces. Attach the 
panes with cement and gla- 
ziers’ points; then hinge the 
top and bottom at the glued- 
in fillers. Finish with two 
coats of waterproof varnish. 
Working time: 5'2 hours. 


BAR STOOL. Here is an in- 
expensive way of making 
small, attractive stools for a 
breakfast or refreshment 
bar. Maple may be used 
throughout—1” dowels for 
legs and 7,” stock for seats 
and spreaders. Glue the legs 
into the seats; then screw 
them to the spreaders, coun- 
tersinking the screws 1,” 
and plugging the holes. 
Star-shaped thumbtacks 
over the plugs add a neat 
note. Finish with bright 
enamel; then stencil the star 
design on with a contrast- 
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ing enamel. Two coats of 
varnish will preserve the 
finish, Working time: 5% 
hours for one stool. 


PAPER-WEIGHT BOX. 
Heavy walls and an angular 
design give this box a mas- 

















culine touch. The stock may 
be cherry, walnut, or ma- 





FIBER STRIP 
UNDER WASHERS 
WOLDS TAPE 





PLASTIC 

wIinDOW 

wh (MAKE 
- 


\,) hogany. Note that the ends 
of the longer walls are rab- 
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Sand the inside of the pieces, 
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assemble with glue, and 
chamfer the top and bottom 
edges. Make the base a snug 
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fit and glue it in at the table 
line; then glue in the round- 
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CUT ALL 
JOINTS, 





ed fillers, which support the loosely 
fitted top and strengthen the base 
joints. 

Sand the outside, rounding all 
edges. Spray or brush three coats 
of clear lacquer on the outside, rub- 
bing with fine steel wool between 
coats. Wax several times for a 
sheen. Be careful to get no finish 
on the inside, which is left natural. 
Working time: 4 hours. 
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Rip the cheek of a tenon 
by starting at the corner 
and sawing diagonally to 
the shoulder line. Then 
reverse the block in the 
vise and again saw from 
corner to line. The saw 
is steadied by the waste 
as these cuts ore made 


Two bench hooks support 
the member as the tenon 
shoulder is cut. Start 
moking the saw cut at 
the farthest edge and, as 
the kerf extends across 
the wood, level off the 
saw. The block of waste 
wood will now fall out 
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WHAT YOU SHOULD KNOW 


about 
Half-Lap Joints 


and Their Uses 


By EDWIN M. LOVE 


frame, cupboard door, and the like 

must be solid to give the piece rigidity 
and permanence. The half-lap joint proves 
satisfactory for this type of work and also 
for assemblies that must be taken apart oc- 
casionally. This joint consists of two mem- 
bers notched to half thickness and lapped 
on each other with the faces flush. 

Most common of these joints is the end 
lap in which the ends of two pieces of wood 
are notched and cut to fit. In preparing the 
stock to be used, true it up and mark the 
working faces and edges with a sharp, hard 
pencil or a knife. Measure the width of the 
first member and mark it off on the second 


| trae made in building a mirror 





with a square, allowing a little extra length 
for the tenon. Repeat the procedure on the 
first piece, but mark it on the back. Using 
a marking gauge, scribe the depth of the 
joint on the edges and end of each piece. 
This measurement should be half the thick- 
ness of the joining members. 

The notched surfaces of the tenon are 
known as the cheeks, and these should be 
ripped first. The reason for this is twofold: 
first, the waste stock supports the saw as it 
cuts to the bottom of the tenon, and second, 
there is less likelihood of cutting into the 
tenon thickness, as the waste block falls 
away when the shoulder of the joint is cut. 
Clamp the piece upright in a vise. Then 
saw down from the near corner diagonally 
to the line marking the shoulder of the joint, 
keeping the saw kerf in the waste. Com- 
plete the cut by reversing the piece and 
sawing in the opposite direction. If you 
have no vise, or if the stock is too long to 
be handled conveniently in this manner, rest 
it edgewise on a sawhorse and rip the cheek 
from one edge and then the other, handling 
it like an ordinary board. 

In cutting the shoulder to remove the 
waste block, brace the wood on a pair of 
bench hooks. Start the cut at the far corner 
and level off when the kerf extends across 
the stock so that the tenon will not be partly 
sawed through before the block is detached. 

Joints of this type can be glued, screwed, 
or nailed. In gluing, apply the binder on 
both joining cheeks and hold them together 
with a clamp. Tap the edges in order to 
close the shoulder joints. If the lap is to 
be screwed, bore and countersink holes in 
one tenon and, if the material is hardwood, 


use this tenon as a template for locating 
pilot holes to be drilled in the other. 

Such structural forms as X’s make use 
of cross-lap joints, in which both pieces are 
notched between the ends. Extra saw cuts 
in the waste, made to the depth of the joint, 
make it easy to trim flat bottoms. Use a 
sharp, wide chisel with the bevel down, and 
make tapering cuts from both edges. This 
avoids splintering of the far edge that would 
occur if the cut were made full width. True 
the bottoms with the flat side of the chisel 
down. 

Small joints can be trimmed with hand 
pressure and a side swing of the chisel 
handle, but larger work requires a mallet. 
If none is available, follow carpentering 
methods and strike with the side of a ham- 
mer head. 

In order to avoid any chance of the edges 
of the boards not being parallel, hold one 
piece firmly in place on top of the other and 
run a knife along its edges when marking 
the shoulder. This will assure the correct 
angle at the intersection also. 

The sharp corners of a snugly fitted joint 
tend to tear the edges when it is being as- 
sembled. To avoid this, chamfer the edges 
of the bottom of the cut. While it is most 
desirable to have tight joints, little force 
should be used in fitting the pieces together. 
When they are wedged too tightly, both 
members will bend back, throwing the work 
out of line, as one of the drawings shows. 

A joint formed by a notch cut in the 
middle of a member and a tenon cut on the 
end of the other member, is known as a 
middle-lap joint. The methods of cutting 
the two pieces are the same as for the end 
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lap and cross lap that are described above. 

A refinement of the half-lap joint is the 
mitered lap. In this, the end of one member 
is mitered and half the thickness of the 
mating piece is mitered, the remainder 
forming a tenon. The method of cutting is 
the same as for square joints. Miter angles 
need not be 45 deg.; for instance, the joint 
might be a union between a door stile and 
a wider lower rail, or it might join together 
parts of a hexagonal frame. 

Blind half-lap joints, designed to hide end 
wood, can be made with little extra effort. 
The easy way is to cut one tenon short, 
and fill the remaining space with a dutch- 
man cut extra thick and glued in. When 
the glue has dried, trim the filling flush. 
While this is adequate for paint finishes, 


the workmanlike way to do the job is to 
chisel out the one cheek instead of sawing 
it so as to leave a continuous edge that will 
hide the other tenon end. Saw the shoulder 
to depth at the open edge; then trim to 
depth at the back with a chisel held vertically. 

If the joints have been cut accurately, 
they should assemble with the faces flush. 
Usually, however, a little surfacing is needed 
although it may be only sandpapering. In 
rubbing with sandpaper, be sure to stroke 
along the grain, as cross sanding shows up 
in stain and varnish and even in enamel. If 
planing is necessary, use a smoothing plane 
set fine, and stroke diagonally in order to 
avoid tearing the wood. If the wood is 
hard, a scraper is excellent for this purpose. 

When the tenons have been cut too deeply, 


To remove wood in the notch, hold the chisel with This method of scribing a line insures accurate 


the bevel down. Cut in and upward from each edge 


measurement even though the sides may not be true 
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insert thin sheets of wood be- 
tween the cheeks of the joint. 
If the joint is being glued, 
apply the glue to all contacting 
surfaces. In joints that are 
held with screws, use card- 
board as a shim. If the joints 
are too tight, plane a shaving 
from the edges; if they are 
too loose, a skillfully made 
dutchman wedged in may hide 
the effect. Obviously, such sal- 
vaging should be done only as 
a last resort, as every effort 
should be made to cut joints 
that fit accurately. 
Excellent flat-surfaced cup- 
board doors can be built cheap- 
ly by assembling frames with 
half-lap joints and sheathing 
them with 4” or %” plywood. 
These can be made in two dif- 
ferent styles—lip doors and 
flush doors. In a lip door, the 
plywood projects at the edge 
and hides the joint between 
the frame and the cabinet 
opening, whereas the plywood 
on a flush door is trimmed to 
the frame so that the front is 
even with the front of the When the surfaces of the joint are not flush, use a smoothing 
cabinet. In making the lip plane on them, but stroke diagonally so as not to rip the wood 
type, build the frame to fit the 
opening, allowing a clearance of as much as_ of the joints by clamping them together to 
%” all around. The flush door should be make sure that all edges fit firmly and that 
built nearly the same size, allowing for the facesare flush. When the glue has dried, 
jointing the edges for a clearance of about remove any excess with fine sandpaper. 
1/16” all around. Be especially careful to leave none under 
Before applying glue, make a trial fitting the lip, or on the edges of a flush door. 





ELIMINATING DOOR FRICTION [SHIPSHAPE HOME} 


Door drags on floor. Tighten the screws in the hinges, 
especially in the upper one. If screws have pulled 
loose, drive glue-coated wooden plugs into the holes, 

STRIKING or tamp them full of steel wool, and turn the screws in. 
JAMB WITH If composition wood is used, drive a wedge under the 
MALLET door until the screws are set. 

If this treatment does not clear the binding, a card- 
board shim may have been put behind the hinge. Re- 
move this and tighten screws. 

Door binds on lower end of lock jamb. If tightening 
the lower hinge is insufficient, hold a block against the 
jamb and strike with a heavy mallet or hammer, light- 
ly at first, harder if necessary. 

Door rubs side or head jamb. Try driving the jamb 
at these points. If the jamb was well blocked when 
installed, this driving will move it very little, but 
often a slight shift will clear the door. 

Upper lock corner rubs. This is easily planed down, 
and the bare wood may be stained or painted. 
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This swashbuckling pirate will be 
a real hero in your garden patch 


a cceatinns thes with spinning arms and 


dangling legs will help frighten birds 
from your Victory garden. Short lengths of 
board and odds and ends from the junk box 
are all the materials needed for building one. 
The head and torso are cut from a piece of 
%” stock, and a heavy piece across the 
shoulders serves as both a cleat and a sup- 
port for the bolt on which the windmill arms 
turn. These revolving arms are fastened into 


SKEWER OR 
OOWEL R00 


WIRES FOR SHRUBS 


Markers for Flower Planting 


GLASS tubes containing slips torn from 
paint color cards make good markers that 
show the hue of the bloom as well as the 
name of the plant. They can be stuck in the 
ground or tied to stems.—E. C. HANLEY. 
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a slotted hub, with a short length of brass or 
copper tubing set in it for a bushing. Both 
legs are hinged to swing backward, and the 
vane is supported on wood members to 
which are screwed guides for the vertical 
axis made of '” pipe. 

Paint the scarecrow as shown in the draw- 
ing, or make up your own color scheme. A 
realistic flesh color can be made by mixing 
red, yellow, and white paint. 


Can Lids Protect Your Garden 


COFFEE-CAN lids, paired 2” apart and sus- 
pended in a series, will effectively frighten 
away birds and other garden marauders. 
Pairing up lids of different sizes will result 
in different tones. The lids can be strung on 
wire or on heavy, waxed cord.—H. S. 





CAN LIDS 


























Present at judging of the entries were, 


left to right: 


Wesley Reeve, Coast Guard; S. C. Westfall, Army; Harry 


Walton, Home and Workshop Editor; 


Warren Kennedy, 


Navy; and Donald J. Gilchrist, Royal Canadian Air Force 
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any | ne SERVICE MEN’S GIFT CONTEST 


OUR service men, repre- 
senting the Coast Guard, 
the Navy, the Army, and the 
Royal Canadian Air Force, 





FIRST PRIZE, $50 
Axel E. Ogren, Chicago, Il. 


Six Craftsmen Win Prizes in Our 


SECOND PRIZE, $25 
H. A. Schulz, Milwaukee, Wis, 


THIRD PRIZE, $10 
Ralph Dickenshied, Two Rivers, Wis. 


FOURTH PRIZE, $5 FIFTH PRIZE, $5 SIXTH PRIZE, $5 
Leo Domzalski, Jr., 
Chicago, 


Joseph Brtan, 
Bordentown, N. J, 


Harry Lieberman, 


Ill. Evansville, Ind. 





assisted the editors in judging 
the many entries in our Serv- 
ice Men’s Gift Contest (see 
43, p. HW 521). 

A unique shoe polisher containing dauber 
and polish won first prize in the contest. 
This entry combined utility with compact- 
ness, two qualities well worth remembering 
when you design gifts for boys in the serv- 
ice. The polisher, formed from a block of 
pine, has a hinged top covered with soft 
buffing material. When. closed, this top 
forms the polishing surface. Cut-outs inside 
the block hold both polish and daubing brush. 

Other prize projects included a pocket 
picture frame of leather with a tooled de- 
sign, a novel game played with wooden 
pegs, a sea-bag hook that can be locked, a 
useful toilet kit, and a writing pad with a 
small battery lamp built in so that letters 


P.S.M., Feb. 


can be written on the pad outdoors at night, 
or in a darkened room. 

The prize-winning items will be described 
in forthcoming issues of POPULAR SCIENCE. 

Although utilitarian gifts are warmly 
welcomed by service men, games, puzzles, 
and the like also come in for their share of 
interest, for these help the boys spend their 
leisure hours while in camp. All games, how- 
ever, should be compact and not too com- 
plicated. 

Another thing learned from the contest 
was that elaborate, luxurious gifts are not 
necessary. The winning entries were all 
simple in design and extremely functional. 
Expensive-looking trappings are scorned by 
men in the service—gifts should be made 
with an eye on practicality and usefulness. 
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KEEPING THE HOME 


USE WARM KNIFE 
TO SEAL EDGES 


WAXED 
PAPER 


Silverware is tarnished by sulphurous gases in 
the air. To protect it, wrap it in waxed paper 
iond seal the edges of the paper by/pressing a hot 
knife along them so that the wox melts together 























Space can be conserved in the kitchen of a summer 
cottage if the bread box is mounted underneath 
one of the shelves. An auxiliary shelf nailed 
inside the box will accommodate smaller items 
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Nail-polish remover dabbed on paint marks will 
serve as an efficient substitute for turpentine. 
It should be wiped off while it is still wet 


UNCORKED 
BOTTLE OF ———- 
MOTH SPRAY 


Fumes evaporating from a bottle of moth spray 

will keep moths out of a closet. Just place an 

open bottle of the liquid on one of the shelves 
~ 


Corset steels can be used to keep light rugs from 
curling at the corners. Baste one under each edge 
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Powder puffs can be as useful in the kitchen as 
they are in the boudoir. A large one placed in 
the flour canister will come in handy if used to 
dust flour on the rolling pin and pastry board 





SHIPSHAPE 


CHEESECLOTH PAD 


APPLY FLUID TO 
SOILED SWEATBAND 


To clean the sweatband of a man's hat, insert a 
pad of cheesecloth between band and felt; then 
rub the band with a pad wet with cleaning fluid 








Attractive towel racks can be made from discarded 
fluorescent tubes. Simply drill two holes in each 
of a pair of wooden blocks and attach the blocks 
to the wall with screws. Longer tubes may be used 
in the bathroom and shorter ones in the kitchen 








BROOMSTICK HANDLE i" HIGH EDGING 
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WHEEL ON PIPE OR 
BROOMSTICK AXLE 


14'«2" 


A chuck wagon for bock-yard serving can be made 
from 2” plywood and scrap lumber. A 1/2” by 2” 
by 18” wooden stretcher fits between the sides and 
a 19” broomstick serves as a handle. Two wooden 
wheels 2” thick and 9” in diameter are held in 
ploce with cotter pins on an axle made of '/2” 
pipe. Parts are assembled with nails and glue 




















Leaking pipes can be sealed with 
a gasket compound. Cover with a 
piece of old rubber hose. Secure 
with a clamp made of sheet metal 


Squeaky rubbers can be silenced 
by sprinkling talcum powder in- 
side them. It is best to spread it 
around evenly with a small cloth 


If a pocketknife blade breaks, 
drive out the rivet and put your 
house key in its place. The key 
will then be handy at all times 
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SETTING SPARK-PLUG GAPS is done 
automatically by a machine invented by 
Frank LeVoci, tool-room foreman and 
POPULAR SCIENCE reader. This device en- 
ables 10 workers to adjust as many 
plugs as 50 could set in the same time 
by hand. The machine consists of an 
arbor press with one lever attached to 
the pinion acting as a ram, and another 
manually operated lever pivoted on the 
pinion. Both levers are connected by an 
electromagnet. A tool held in the ram 
bends the four ground prongs toward 
the center electrode. When the gap has 
been established, the circuit breaks and 
no further pressure is transmitted. 
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Above, how a steel disk is held for surface 
grinding by a magnetic chuck made out of a 
loudspecker field coil. The space between 
the magnet core and housing was filled with 
a cardboard ring (right). In a photo on the 
facing page a triple-pole, double-throw 
switch wos used. The center poles were not 
connected, and the others were hooked up as 
shown in the drawing. To free work, reverse 
the current for just a fraction of a second 





A MAGNETIC CHUCK made from an old 
loudspeaker field coil was found to be the 
answer to the problem of surface-grinding 
a number of steel disks that could not be 
held in an ordinary chuck. The coil, found 
in a box of junked radio parts, was designed 
to operate on a 6-volt battery and drew 1 
amp. First of all, the coil housing, a steel 
shell with a disk-shaped “lid,” was stripped 
of all unnecessary appendages. Fillister- 
head bolts holding the lid in place were re- 
placed by bolts with countersunk heads. 
The ring-shaped groove that held the voice 
coil was filled with cardboard impregnated 
with household cement. Then the coil unit 
was clamped to the milling table of the drill 
press in such a way that the surface holding 
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BUFFING OPERATIONS can be simpli- 
fied if worn buffer disks are cut to half 
their original diameter and then used 
as spacers between the disks of new 
wheels, as shown in the accompanying 
photographs. The resulting air space 
between each layer of material causes 
the cutting compound to dry more 
quickly. Less compound is used, less 
pressure is required, and the cutting is 
much faster. With this method, sunken 
and intricate surfaces can be much 
more easily reached without forcing the 
wheel unduly.—VINCENT A. GUERIN. 


DRAFTSMEN often have trouble in 
drawing very small circles with an 
ordinary bow pen. I have found that 
bending the point toward the pen solves 
this problem. In drawing very small 
circles, first prick the center hole with 
another point; then apply the pen. 
Using this simple system, one can draw 
circles as small as 1/32” in diameter 
and they will still be perfectly accu- 
rate.—S. M. TILTON. 





the work would be in a vertical position. The 
grinding wheel on an arbor in the drill chuck 
rotated in a horizontal plane. 

Current from a 6-volt automobile storage bat- 


tery flowed through a polarity-reversing switch 


to the magnet. The double-throw switch was 
wired as shown in the drawing, and although not 
absolutely necessary, is handy for releasing work 
instantly. 

This improvised magnetic chuck had more than 
ample holding power for the disk-grinding job. It 
was found adaptable to various other kinds of 
grinding and machining on the drill press. 

When the magnet was mounted in its final 
position, the work-holding surface was trued up 
by taking a light cut over it with the grinding 
wheel.—_WALTER E. BURTON. 


THE PORTABLE BLOWER shown 
above was made from junked parts 
by Bill Hesh of Santa Fe, N. M. He 
used an old 4-hp. electric motor 
as the power unit, fitting to it a 
discarded auto fan. To make a base, 
he bolted an old axle housing to a 
brake drum. A large pipe or a por- 
tion of a drive shaft would do as 
well. The motor base was attached 
to the top of the housing in such a 
way that it could be tipped up or 
down. A sheet-metal drum was built 
around the blades and fitted with 
guards welded together of rods. 
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USING THE MODERN RADIAL DRILL 
HOW HOLES ARE SPOTTED WITH PRECISION JIGS IN DUPLICATE WORK 
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MACENINUSTS 


FOR WAR WORT 


HOUSANDS of American men and 
women who had not even seen a ma- 
chine tool a few years ago are today 


working on production lines with modern 
equipment that speeds the stocking of our 


arsenal of democracy. Among these ma- 
chines for mass production of duplicate work 
is the radial drill, one type of which is shown 
in the photograph above. Used with a pre- 
cision jig, it is capable of drilling and tap- 
ping a succession of holes in a metal casting 
with one clamping of the work. This is par- 
ticularly valuable where work is too large 
for moving about and is to be duplicated in 
thousands of pieces. 

One of the chief advantages of the radial 
drill over the drill press commonly found in 
home workshops is its horizontal arm, which 
can be swung radially about its upright 
standard and carries a spindle that can be 
slid back and forth on it. It is this move- 
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ment of arm and spindle that permits drilling 
successive holes without shifting the work. 

For precision, and to save the time re- 
quired to lay out holes individually on each 
piece, the jig comes into play. This is usual- 
ly made by an expert toolmaker, who lo- 
cates, drills, and sometimes grinds the holes 
that guide the bit into the work. These holes 
are made to fit a hardened steel bushing, 
which in turn fits the bit to be used and 
keeps it from marring the jig. Either the 
same bushing may be used for all holes, or 
each hole may be provided with one. 

Photographs on the three succeeding pages 
show the operations in drilling and tapping 
blind holes on two sides of a cast-steel valve 
body. They were selected from one of the 35 
sound films prepared by the U. S. Office of 
Education and distributed by Castle Films 
to Government and industry-fostered schools 
for war machinists. 
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1 This is a typical radial-drill job. Several y) With the arm swung out of the way for safety, 
hundred valve bodies are to be drilled for !1 the operator cleans the table of dirt, chips, 


%” tapped, blind holes, top and bottom. These and burrs. This will keep the holes straight and 
are to be made %” deep with a 17/32” tap drill will prevent breaking the bit during the drilling 


3 When he receives the drill jig, the operator 
checks the number to see that it corresponds 
to the one ordered for the job, and as an added 
precaution he also measures the holes in the jig 


5 Scribed lines were previously laid out on the 
casting so that the jig could be located in 
its proper place. In the photograph below, note 
how these lines coincide with those on the jig 





4 Next, the operator places the valve body on 
the table, being careful to avoid damage. He 
fits the jig to the work and clamps both securely 
to the table with two hold-down clamps and blocks 


4 After the job has been set up (note bolts are 
near the work for maximum leverage), a drill 
chuck of right size and taper is chosen, the tang 
is lined up, and it is pushed into the spindle 
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The correct size tap drill is next selected 
and set into a friction chuck, which puts a 
limited torque on the bit while it is running in 
the casting. This prevents breakage if it jams 


9 Reference to the handbook shows cast steel 
}7 should be drilled at 350 r.p.m. when a 17/32” 
high-speed drill is used, and feed should be .007” 


Gears are set for these rates 


per revolution. 

11 As soon as the bit has made a good start, 
; the spindle is raised by hand, the bushing 
is removed, ond drilling proceeds with automatic 
Heed. All holes on one side are drilled this way 
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8 Since the blind holes in the casting are to 
be drilled %” deep, the spindle stop on the 
drill head is set at %” on the scale in order 
to arrest the feed automatically at that depth 


10 With a hardened bushing on the bit and rest- 
ing on the jig, the drill head is moved about 
until the bushing drops into a hole. Arm and head 
are locked, and drilling is begun with hand feed 


12 The clamps are loosened, the jig is removed, 
and the table is cleaned. A plate of the 
thickness of the jig is put under the work and 
the same blocks are used to clamp it for tapping 








] Burrs are filed, and each hole is carefully 

cleared of chips. This may be done with a 
piece of magnetized steel. It is dangerous to 
blow chips from the holes with shop air pressure 


15 With the drill arm and head loosened, they 
are shifted until the tap centers itself in 
the hole; then they are clamped. In tapping, the 
spindle is fed by hand, not by the automatic feed 


17 This view from the bottom of the plastic 
shows how chips curl in the flutes, slowing 
the tap and making rough threads. They may be 
broken loose by backing up the tap a half turn 


14 A tap of the size and shape required for the 
job is then selected. This is used with a 
friction chuck, which will slip if the hole loads 
with chips, and will keep the tap from breaking 


16 Tapping in clear plastic shows the cutting 
action. Chips form in the flutes and drop 
down in the hole. The tap must be backed out for 
occasional removal of these in tapping blind holes 


18 When tapping on one side is completed, burrs 
are filed off, the table is cleaned, and the 
casting is turned over. All steps in drilling 
and tapping are then repeated for the second face 
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TO KEEP SHOP MACHINES ON THE JOB 


By JOHN MODROCH 


HE first requisite of efficient bearing 

maintenance is proper lubrication. Bear- 

ings are built to run in high-quality 
lubricants that are free from alkali or any 
other ingredients that might be injurious to 
the metal parts. Oil and grease are most 
commonly used. 

Hand oiling should be done sparingly be- 
fore the machinery is put in motion. Cold 
bearings do not absorb oil readily, and the 
excess is therefore thrown out for the first 
few revolutions. Thorough oiling by hand can 
be done after the machinery has been run- 
ning for a while and the bearings are warm. 
} Belt guards should be made, of wire net- 
ting or some similar material in order that 
the bearings under them may be seen and 


also to provide ventilation. Check the per- 
formance of newly installed bearings with 
and without a full driving load. Bearings 
should run only warm—never hot. Smoke, a 
burning smell, or a rattling noise is a danger 
signal. If you notice any one of these, stop 
the machine as quickly as possible and oil 
the bearings thoroughly while turning the 
shaft by hand. Wait until the bearings cool 
before starting the machine again. A slip- 
ping belt may also be a sign of a binding 
bearing. 

Belts should be no tighter than is neces- 
sary for positive traction. As a rule, V-belts 
require less tension than flat belts to prevent 
slipping. Because canvas belts have a tend- 
ency to contract or stretch under certain 
weather conditions, they should be checked 
for proper tension frequently. 


YOU CAN HELP KEEP PRODUCTION ROLLING BY FOLLOWING 


THIS SHOULD BE DONE 
PERIODICALLY EVEN WHEN 
MACHINE STANOS !OLE 
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ONL FILM AROUND BUSHING 


RUNNING SHAFT 


FULLER PLUG 


SHAFTS ~ 
>> 


J I j 


RUNNING SHAFT DRAWS 
OIL THROUGH WICKS 











TO SHAFT 


GROOVES 
RETAIN 
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Ol. DRAINS OUT 
OF IDLE BEARING 


REFILL 
IMMEDIATELY 


CORRECT GREASE-CUP 
REPLACE 
OPERATION FULL CUP 


CARRIES Oil UP 


COMPRESS SLIT 
BUSHING TO TAKE 
OUT PLAY 
USE SHIM IE 
NECESSARY 
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ANOTHER BEARING 
NEEDED HERE 


IF A SHAFT WEAVES, INSTALL 
ONE OR MORE ADDITIONAL 
BEARINGS TO STEADY IT 


BEARING PLACEMENT FOR LONG LIFE 


DRIVEN 
MACHINES 


ELONGATED BOLT 
HOLES PERMIT 
HORIZONTAL 
ADJUSTMENT 


ADJUSTABLE 
HANGER 


~ 
INSERT SHIMS 
FOR VERTICAL - 


e ADJUSTMENT 
ADJUSTMENT 


SCREWS MAKE FINAL 


ADJUSTMENT BY 
SOUND AND TOUCH 
BEARING 
ADJUSTMENT EXPERIMENT FOR BEST 
POSITION WITH MOUNTING 
BOLTS LOOSENED 


LAY LEVEL 
ON TOP 


MOUNT MACHINES ON 
FOUNDATIONS THAT WILL 
NEITHER SETTLE NOR WARP 


LEVEL 


LEVEL SHAFT OF 
EACH MACHINE 


LINE SHAFT 
Y 
tt - pete 
7 
z z 
PLACE SHAFTS OF 


ALL MACHINES IN 
PARALLEL ALIGNMENT 


MISALIGNMENT WEARS BEARINGS 
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HAFTS 4 STRAIGHTEDGE 
s a ON SIDE 


HOW TO LINE 
UP COUPLED 
GE 
- COUPLING 
— RIGID, WARD- 
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HOW TO LINE UP PULLEYS 
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PAPER is now used as a substitute for 
some of the critical war materials. The 
clock case shown above is made of a 
cellulose fiber treated so that it is 
impervious to humidity. Below, burlap 
made of tightly twisted kraft paper is 
both flame and water resistant. It is 
being used in wrapping airplane parts 


AUTOMATIC HOSE MENDER. This convenient gadget 
reknits runs in hosiery and lingerie with the same 
stitch as the original. It uses no thread and is 
scid to be extremely simple to learn to operate. 
The stocking is ploced over a small gloss, and 








thus held firm and taut while it is being mended 





SHOES CAN BE WATERPROOFED with a liquid 
that also lubricates the leather. It can be used 
on all shoes or boots that will take a polish, 
as well as on many other types of leather goods. 
One treatment is said to waterproof a pair of 
shoes permanently, but in order to lengthen the 
life of the leather, the fluid should be applied 
more than once. Shoes must be allowed to dry 
overnight, after they have been thoroughly coated 
with the liquid, before they ore given.a polish 
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THESE BATTERY LAMPS are convenient for chil- 
dren's rooms, tents, camps, porches, farm 
buildings, dim-outs, and for emergency use 
when electric power fails. They work on three 
standord flashlight cells. Both styles shown 
are 15” in height, with 9” shades. Bases and 
shades are enameled white and are available 
in both a plain and a handsome gilt-decorated 
finish. Both shades are mounted on swivels 
so that they can be adjusted to any angle 


HW 286 





COMBINATION SPOOL AND TIE RACK. Made of plas- 
tic, this rock measures 4/2” in diameter and will 
easily fit into a sew basket or drawer. The nine 
prongs are 2” high, — each one will hold two spools 
of thread. Several holes drilled around the base of 
the rack permit it to be mounted in a convenient 
place on the wall, where it may be used for holding 
ties or belts. Color choice is red, green, or blue 


HOUSEHOLD LABELS, 500 of them designed to meet 
virtually all household labeling needs, ore contained 
in the Sow book shown in the photo below. Included 


are labels for canning, mailing, marking photographs, 
storing boxes, and many special types. The book is 
7” by 10”. All the labels are gummed and perforated 


A CHAMOIS SPONGE has been devel- 
oped that has many uses both as a 
chamois ond as a sponge. It is ideal for 
washing windows, mirrors, furniture, 
painted walls, automobiles, carpets, and 
for all general household use. Small 
pieces of oil-tanned chamois are sewed 
together in a cluster to make this durable 
sponge, which is thoroughly washed and 
all ready for use. No breaking in is neces- 
sary. It is available in two convenient sizes 





LIQUID METAL CLEANER. Especially made 
for cleaning kitchen utensils, this fluid is 
said to do the work of steel wool. It may 
be used on aluminum, brass, stainless-steel 
alloys, chromivin, bronze, porcelain, and 
copper. A sponge or cloth is moistened 
with the cleaner and the metal is rubbed 
gently until thoroughly « d. N 
ous, the fluid may be cae safely on both 
the insides and outsides of pots and pans. 
It is put up in Victory cans and comes in 
two handy sizes for everyday household use 
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ADD DRAMA TO YOUR PICTURES 


By James Wong Howe, A:S.C. 





Jimmy Howe, an Amer- 
ican-born Chinese, for the 
past 20 years has been 
a first cameraman, film- 
ing among some 100 fea- 
tures such recent pictures 
as ‘Air Force’ and "The 
Hard Way." "The Nerth 
Star," a story of Russia 
is now unfolding before 
his camera on the Samuel 


Goldwyn lot. 











for putting punch into both home movies and still 

pictures. We use silhouettes and shadows in pro- 
fessional movies to introduce characters, obtain dra- 
matic effects, and establish moods. 

How do you go about making silhouettes, both out- 
doors and in? Unlike the usual shot in which you ex- 
pose for the shadows and shoot away from or across 
the light, silhouettes demand that you catch your sub- 
ject when it is in shadow. You expose for the brilliant 
background, deliberately underexposing the main sub- 
ject. The result is a sharp black-and-white contrast 
and an effective picture. 

Many outdoor silhouettes are made at dawn and sun- 
set. When doing this, take a low camera position and 
pose your subject against the sky or on a slight rise to 
obtain the necessary elevation. Make sure the sun is 
beyond or behind the subject, but do not permit direct 
rays of the sun to reach the lens. Frequently, especially 


Sezai and shadows are a magic formula 
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when the sun is low, you may have your 
subject directly between the camera and the 
sun, thus shading the lens. 

For a silhouette, you will be photograph- 
ing only the outline of your subject, which 
should be in full profile, either front, side, or 
rear. Elements of action may be added. The 
photograph on page HW 291 of a horse and 
rider etched against the ocean is an excel- 
lent example of a pictorial silhouette. 

To illustrate how much the exposure must 
be cut down for silhouettes, a normal ex- 
posure for this scene would have been 1/25 
second at f/8, but for the silhouette the shot 
was made at 1/100 second at f/22. Had the 
background been land, the 
proper stop would have been 
f/16 at 1/100 second. This pic- 
ture is a good silhouette be- 
cause it includes foreground 
reflection, which adds depth and 
draws attention to the center of 
interest. The swish of the tail 
and the raised foreleg add 
action. Back lighting givesform 
to the ripples on the water! 

There are countless subjects 
which make good silhouettes. 

Have you ever noticed cattle 
standing on the crest of a hill, 
or a pretty girl leaning against 
a tree? Or trees alone, etched 
against the sky? All make’ ex- 
cellent silhouettes. Sunrises-are 
usually too brilliant to permit 
direct photography, but sub- 
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jects accompanied by a dusky rose sky and 
clouds aflame with yellow fire offer dramatic 
picture opportunities. Pose your subjects 
directly against the sky, or against a spar- 
kling background of water such as a river or 
lake. Remember, too, that if you can look 
directly into the sun without glare, so can 
your camera. At such times, try shooting 
directly into the light. 

Although you may be accustomed to 
thinking of silhouettes in terms of outdoor 
photography, you can take effective pictures 
of this type indoors against a sheet or a 
brilliantly lighted wall. Crisp black sil- 
houettes against white backgrounds will 


serve a variety of purposes in home movies 
and also make stills worthy of inclusion in 
your album. 

For example, let’s say your young son has 
acquired a new bat and ball. He will be 
eager to show them off. Stretch a white 
sheet smoothly across a hall archway and 
at a distance of 8’ from the opposite side 
place twin reflector lamps facing the sheet. 
Pose the boy 2’ in front of the sheet in a 
batting stance, hanging the ball from a thin 
white thread. Remember that he is to be on 
the camera side of the sheet. 

Proper exposure for this picture depends 
upon the speed of the film you are using. If 
you wish, take a light-meter reading on the 
sheet, and expose for that bright area. With 
No. 1 photofloods or strong household lights 
in reflectors, the stop on a movie camera 
will vary from f/5.6 for comparatively slow 
films to f/8 for fast films. 

A similar result can be achieved if you 
place two flood bulbs in cardboard reflectors 
and direct their light against a white wall. 
Be sure to keep the rest of the room as dark 





as possible. Pose the subject in front of the 
bright spot on the wall as you would against 
the sun or sky outdoors. Snapshots of excel- 
lent quality may be made in this way at 1/25 
second with the lens stopped to f/16. 

All sorts of interesting compositions and 
poses may be arranged. Your small daugh- 
ter can pour tea for a friend, or read to her 
doll from a book. Try pasting cardboard 
cut-outs of the moon and stars, or story- 
book characters and animals, on the sheet. 
As a party suggestion, why not photograph 
the guests against the sheet with cut-outs 
representing the season, such as popping 
champagne bottles and corks for New Year’s 
Eve, or turkeys for Thanksgiving? Both you 
and your guests will get much pleasure from 
such pictures, made either as stills or home 
movies. 

Silhouettes also present an effective means 
of introducing your characters in a home 
movie. Suppose you wish to present, “A 
Typical Day at the Jones Home.” Who are 
the Joneses? Dad, in profile, pipe in mouth; 


little sister, doll in arm; brother, full face to 
accentuate his big ears; and mother, hair 
fluffed, profile or full face. 

As an interesting alternative to still 
silhouettes in home movies, try photograph- 
ing’ the shadows of people against a wall. 
This offers the advantage of allowing your 
subjects-to move around, thus giving action 
to the scenes. 

Combinations of silhouettes and shadows 
will add zip to a movie, especially if you 
wish to develop a threatening, dramatic 
sequence. Place your subject at one edge 
of the lighted wall about 4’ from the camera, 
and have a shadow from an assailant, or 
perhaps only a hand holding a gun, cast 


upon the wall from 10’ away. By 
this means, your audience sees 
virtually two actors as your 
character reacts to a threat rep- 
resented by the shadow. 
Similarly, to introduce a com- 


edy character such as a gossipy 
neighbor, open the movie scene 
with a profile silhouette through 
a window shade. Your audience 
sees it as a window profile fram- 


ing two lips moving rapidly. 
Suddenly the shade flies up and 
the face appears, well lighted, 
chattering like a magpie. You'll 
need a little help doing this. As 
the shade moves up while you 
are taking the picture, have an 
assistant snap off the silhouet- 
ting light and turn on front 
lights. This must be done at 
just the right moment so that there will be 
no noticeable change in the lighting either 
before or after the face appears. 

These suggestions will give you other 
ideas for interesting and dramatic effects 
that can be added to your pictures. Remem- 
ber, however, that silhouettes may be over- 
done, especially in movies. Being under- 
exposed, they produce effective photography, 
but shadows tend to become theatrical. In 
still photography each picture stands alone 
on its own merits; in movies, the use of 
silhouettes and shadows should be related 
to the picture as a whole. In both fields, 
silhouettes offer many interesting opportuni- 
ties, and they are fun to make. 
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A RUBBER SUCTION CUP attached to a 

photographic thermometer by a rubber band DARKROOM SCALES should always be 
will hold the thermometer upright in a tray protected from dust and moisture, as these 
so that it can be read easily. In mounting may cause friction or corrode the delicate 
the thermometer this way, cut away a little mechanism. A simple safeguard is to place 
of the shank of the suction cup so as to ex- a cardboard box over the scales, as shown 
pose the thermometer bulb to the solution’ in the photo above. Be sure that the box is 
in the tray. This will make possible a true large enough so that it will not come in con- 
reading..-HARRY RADZINSKY tact with the mechanism.—LOUIS HOCHMAN. 


exancea awe | ENLARGER SWITCH CONTROLS SAFELIGHT AUTOMATICALLY 

IN FOCUSING an enlarger, it is easier to obtain a bright image on 
the easel if the safelight is turned off. The wiring diagram A at 
the left shows how an enlarger lamp and safelight may be connected 
together so that the latter will go out automatically when the en- 
larger is switched on. A 100- or 150-watt enlarger bulb will pass 
Lawes oepencenr) enougih current to energize the safelight without emitting light itself. 
OF EACH OTHER When one switch is closed, the enlarger bulb lights and the safelight 
goes out. A second optional switch is for turning off the safelight 
it other times. 

The diagram B at the left shows connections for both automatic 
ind independent control. Two switches are connected as in A, but 
a double-throw switch allows the safelight to burn independently. 

















EXPOSURES WITH HOME LAMPS [ PHOTOGRAPHY } 


| Exposures in Seconds 





Br e the supply of flash and flood lamps 
l : ! ! urtailed, the follow- Distance yf Lens leoeetnanetl wa 
patie subject | | One 100- One 200- 
watt 


One 100- 


table for taking indoor pictures 
ome-lighting bulbs will prove 
hotograpt c results are superior 





1/10 
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ind longer exposures are used 
s based on the use of 

films and white-lined 

he next larger lens open- 

ms of medium speed 

opening, or four times 

low films Box cameras 

as having a lens stop of 
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ro ire a dark color, use 

ens opening larger The smaller of the 

two lamps should be used as a camera light 62 
pointed directly at the subject, the larger lamp 2. 
being used as a side light placed at 45 deg. to ; 11 
the camera axis, and 2’ higher Both lamps 16 
should be the same distance from the subject. 
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SIMPLIFIED UNIT MAKES 
IDENTIFICATION PHOTOS 


HE wartime need for identifica- 

tion photos prompted the build- 
ing of this simplified unit, which can 
readily be operated even by persons 
unfamiliar with photography. 

A cabinet containing a fixed cam- 
era and brackets supporting two 
No. 1 flood lamps and reflectors is 
fastened to a wall. The height of 
the camera above the floor is the 
average height of a person’s face. 

Two brackets with ordinary half- 
round reflectors were cut down from 
regular drafting-table lamps. Al- 
though the reflectors are adjustable 
as to position and direction, they 
are set properly once and then mere- 
ly swung into and out of the cabinet 
without changing the adjustment. 
To give better lighting, one lamp is 
above eye level and one below, the 
lower reflector being screened with 


Film packs are used because exposed films 
can be removed separately for convenience 


This photographic unit is so arranged and adjusted 
that any personnel employee can take good pictures 


white tracing cloth. A buff roller shade is pulled 
down from the ceiling behind the subject. 

The fixed camera is a wooden box built for a 
10.5 cm., f/4.5 lens and shutter taken from an 
old 24,” by 344” camera. Film packs are used so 
that any exposed negatives can be removed one 
at a time for developing and printing without 
wasting film. Small 15%” by 2142” packs are used, 
as the rather long and narrow shape compensates 
for the varying heights of subjects. 

Before the lens board of the camera box was 
fastened in place, a ground glass was inserted 
where the film pack fits and the camera focused 
for the size of image desired. With the camera 
illustrated, the distance from lens to film is 5”, 
and the distance from lens to subject is 53”. 
The lens board was then fastened in the camera 
box, and the camera held in place on a shelf in 
the cabinet with short dowels. The lens is stopped 
at f/9, and the shutter set at 1/25 second. 

Such a camera is inexpensive to build, and the 
use of a lens with a comparatively long focus 
eliminates the “fattening” effect so common in 
close-ups made with the average small camera. 
The back of the camera opens on hinges to release 
the film pack. All of the joints must fit tightly 
so as to prevent any light leaks, and the camera 
should be painted black inside. The dimensions 
of the camera box will be governed by the size 
of the film pack used and the thickness of the 
stock used in making the box. As shown in the 
accompanying photographs, the front of the top 
is cut away to accommodate the shutter-setting 
dial and cable release.—WILLARD ALLPHIN. 
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ELECTRONIC PHOTO TIMER 


OU'LL find in the radio-parts junk box 
most of the material you need to build 
this useful interval timer. It can be 
set to shut off a printing or enlarging lamp 
after exposures of from 2 to 56 seconds, and 
all subsequent exposures at the same setting 
will be uniform. For longer exposures, the 
original interval can be repeated by pushing 
the button again. The circuit will work with 
almost any two tubes, or with any one of a 
variety of twin-element tubes. Tubes no 
longer fit for radio use will do provided the 
filaments are good. 
Much as a sand glass keeps track of time 
by allowing sand to trickle from a reservoir 
through a tiny opening, so this electronic 


Above is a diagram of the wiring hookup. Be 
sure to use a suitable line-cord resistor. 
Below, an inside view of the timer is shown 
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timer allows electrons to trickle from a 
reservoir (a condenser) through a tiny open- 
ing (a high resistance). A 4-mfd. condenser 
is charged by the rectifier unit when the 
push button is pressed, and the charge leaks 
out slowly through a variable resistor across 
the condenser. 

As long as the condenser is charged, it 
puts its full negative potential of about 150 
volts on the grid of the amplifier. This heavy 
negative bias on the grid blocks the plate 
current in the tube completely, and the re- 
lay opens, closing the upper contact that 
turns on the enlarger or other device. As 
the charge on the condenser gradually drains 
off through the variable resistance, the volt- 


By JOHN W. CAMPBELL, JR. 


The circuit above, requiring no relay, 
gives a visual signal. A neon-glow bulb 
goes out when the button is pressed and 
lights again when the set time is up 





Built from Old Radio Parts 


age falls and eventually drops below the 
cut-off bias of the tube. The tube becomes 
conductive once more, and the relay is en- 
ergized, opening the enlarger circuit. 

The essential parts are a rectifier tube, 
any type of grid-controlled tube, a high- 
quality bank of paper condensers, a high 
variable resistor of the volume-control type, 
a push button, and a relay. 

Paper condensers from the power pack of 
an old-type receiver are by far the best. 
Electrolytic condensers will not do, as they 
cannot hold a charge more than a few sec- 
onds. The condensers are the critical parts 
of the system. 

The original timer shown used a 4-mfd. 
paper condenser, a 5-megohm variable re- 
sistance, and a 12A7 tube. A 100,000-ohm 
protective resistance in series with the vari- 
able resistance prevents it from short-cir- 
cuiting the condensers and rectifier when set 
at zero, and makes the minimum time about 
114 seconds. 

The 12A7 tube is not the best for the pur- 
pose. It takes 13 volts grid bias to cut off 
the plate current in that tube; therefore, 
when the condensers fall to 13 volts, the 
relay closes. A tube that cuts off the plate 
current at 3 volts would give a time interval 
of about 80 seconds with the same resistance 
and condensers. A 6J7 or 6SJ7 tube would 
Serve nicely as the grid-controlled element. 


The 40-mfd. electrolytic condenser across 
the relay delays the opening of the latter 
long enough after the button is pressed to 
permit the paper condensers to reach full 
charge, and, in addition, prevents relay 
chatter. 

If a pentode-type, grid-controlled tube is 
used, it is simply connected as a triode, with 
its screen grid connected to its plate. The 
rectifier tube can be any type—for example, 
a pentode with control grid tied to cathode 
and screen grid tied to plate will serve. A 
single twin-unit tube can be used provided 
the two units in the tube have separate 
cathodes. 

An old audio transformer can be convert- 
ed into an efficient, heavy-duty relay for use 
with this rig. Simply unbolt the core pieces 
and rearrange them to make an E-shaped, 
3-pole electromagnet. This can be done with 
some cores merely by lifting off one section; 
those composed entirely of E-shaped lami- 
inations are converted by reversing half of 
these to match the other half. 

Use only the primary winding of the 
transformer. The armature is fitted with 
contact points from an old buzzer, phone 
jack, or some similar device. A _ spring 
normally lifts it off the magnet. The double- 
throw switch shown enables one to turn 
on the enlarger as long as desired for 
focusing. 





following table gives the necessary data 
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6.88 
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TO USE this table, measure the space 
wattage 
select the size best suited, 
from 1% to 4 times closed coil length 
using the next size wire 

Example: a 750-watt element with space 37” 
that sizes from No. 18 to No. 22 could be used 


WINDING HEATING ELEMENTS 


Electric heating elements are usually made from coiled nickel-chromium resistance wire 
for winding the 4 


PER INCH OF CLOSE-WOUND COIL 


arbor 


Ohms 


NOMS wWrrK 


available for the coiled wire and estimate the desired 
From a table that gives the length and size of resistance wire for the 
using the middie size wherever possible. 
If the space will take a longer coil than the middle size, try 


long is to be wound on a \” 


straight wire. Divide 23.6 by 1.33, which results in 17.7’ of close-coiled wire. The element space is 
37” long, so it would be stretched a little over twice its length, 
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arbor. You will find 


The middle size is No. 20, which takes 23.6’ of 


which is satisfactory. 














Giant transformers like these are used for stepping up voltage in long-distance transmission of power 


HOW ELECTRONS WORK 


FIRST STEPS IN ELECTRONICS 


By CHARLES |. HELLMAN 


HEN it was once learned that mag- 
netism could be produced with elec- 
tricity, scientists strove to do the 


converse—that is, to produce electricity 
with magnetism. Michael Faraday success- 
fully performed the first experiments that 
generated an induced current, which we to- 
day know as a flow of electrons. This 
Faraday experiment is shown in Fig. 1. 

A coil of wire containing many turns is 
connected to a galvanometer. When a bar 
magnet is thrust into the coil, the galvanom- 
eter needle swings aside, indicating that 
an electric current has been produced in the 
coil. When the magnet is withdrawn, the 
needle swings to the opposite side, showing 
that a current of opposite direction has been 
produced, or that the current has been re- 
versed. This process of producing an electric 
current—of setting electrons in motion—by 
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means of a varying magnetic field is called 
electromagnetic induction. 

It is possible to increase induced voltage 
by using a coil with more turns, by 
strengthening the magnetic field, by mov- 
ing the magnet faster, or by a combination 
of the three. In the huge dynamos that 
generate A.C. from the motive power sup- 
plied by water wheels or steam turbines, 
there are coils with many hundreds of turns, 
extremely powerful electromagnets, and a 
high relative speed between the two. 

Another tremendously important applica- 
tion of the principles of induction is found in 
transformers, which are an integral part of 
power-supply systems. A_ transformer, 
shown in simplified form in Fig. 2 and 
in cross section in Fig. 3, consists of two 
separate coils—the primary and the second- 
ary—wound on an iron core. When A.C. 
is sent through the primary, a magnetic field 
is set up. This magnetic field, varying in 
both intensity and direction, travels through 
the core and into the secondary coil, induc- 
ing a voltage in it. The process of inducing 





a voltage from one circuit to another is 
called mutual induction. 

One of the greatest advantages of a trans- 
former is its ability to step A.C. voltage up 
or down by the use of the proper ratio of 
turns on the primary and secondary coils. 
If the secondary has more turns than the 
primary, the induced voltage in the second- 
ary will be greater than that applied to the 
primary, and vice versa. 

A transformer is not limited to two wind- 
ings. It may have, for instance, a primary 
and a number of secondaries. Such types 
are used in radios to furnish both high volt- 
age for the operation of vacuum-tube plate 
circuits and low voltage to heat the tube 
filaments. 

Electrical power is most efficiently trans- 
mitted over long distances if it is kept at 
high voltage and low current. The output of 
the dynamo at the generator station is 
stepped up by transformers to meet these 
transmission requirements and stepped down 
again for application at the receiving end. 

Self-induction, occurring when a varying 
flow of electrons is sent through a coil, is 
defined as the cutting of a wire by the lines 
of force flowing through it. When the wire 
is cut by this expanding magnetic field, a 
momentary electromotive force (E.M.F.) 
opposed to the applied one is induced. If the 
flow through the wire is stopped, the mag- 


netic field collapses, again cutting the wire, 
but this time in the opposite direction. When 
a changing electronic flow in a coil causes 
changing magnetism in the core, this latter 
in turn induces a flow of electrons in the 
coil itself. As long as the flow in the coil in- 
creases, the lines of magnetic force increase, 
and electron movement set up in the coil 
will be in opposition to that producing the 
magnetism. 

Since the counter electromotive force 
(C.E.M.F.) of self-induction opposes any 
change in the flow passing through a coil, 
inductance produces an effect that is the 
electrical equivalent of inertia. Just as the 
inertia of an automobile becomes most ap- 
parent when an attempt is made to start or 
stop, so electrical inertia shows its presence 
when an electronic flow is varied in intensity. 

The reaction of a coil against the increase 
in the flow of electrons through it is known 
as inductive reactance. Coils that have as 
their main function reaction against these 
changes are called choke coils. 

Self-inductance shows itself by the pres- 
ence of an induced voltage due to a varying 
current, and the unit of self-inductance, 
known as the henry, has been defined as the 
value of inductance that produces an in- 
duced E.M.F. of 1 volt when the current 
through it varies uniformly at the rate of 
1 amp. per second. Since some devices, espe- 
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These are just some of the many forms of iron-core transformers and chokes used in electronic devices 


cially in radio, have small inductance val- 
ues, the millihenry, or 0.001 henry, and the 
microhenry, or 0.000001 henry, are frequent- 
ly employed. 

A 2-watt neon bulb shows the intensity of 
the E.M.F. of self-induction in an interest- 
ing experiment. Plug the bulb into a 120- 
volt lighting socket, and it will glow normal- 
ly. Connect it across an ordinary dry cell, 
and it will not glow at all. This shows that 
the bulb requires a voltage considerably 
above the 1.5 volts delivered by the dry cell. 

Now place the bulb in the circuit shown in 
Fig. 4. Connect the wire W to the dry cell; 
then remove it suddenly. One plate of the 
neon bulb will glow momentarily, indicating 
the application of a high voltage. This 
voltage is produced by the sudden drop of 
the electronic flow through the primary 
of the transformer. The resulting de- 
crease of the magnetic field through the coil 
produces a high E.M.F. of self-induction. 

That the transformer transfers power, but 
does not create it, is shown by the experi- 
ment in Fig. 5. A 25-watt lamp is used to 
indicate how much primary current flows. It 
glows dimly when no load is applied to the 
secondary. When a 60-watt bulb is placed 
across the secondary as a load, the bulb in 
the primary circuit glows brightly, indi- 
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cating that the primary is drawing more 
power in order to supply the output. 

To show mutual induction, connect a neon 
bulb to the high-voltage secondary of a re- 
ceiver transformer as in Fig. 6. If the con- 
nection of the primary to the dry cell is 
broken quickly, the neon bulb will flash, and 
it will do so whenever this primary circuit 
is broken. Electrical power is transferred 
by mutual induction from the primary to the 
secondary and is stepped up in the process. 

An output transformer that may be ob- 
tained from an old receiver can be used as 
a step-down transformer. The primary leads 
are connected to the 120-volt A.C. leads 
through the 60-watt bulb (Fig. 7). The sec- 
ondary output is about 2 volts and may be 
used when a low A.C. voltage is needed at 
approximately 1 amp. The exact voltage 
may be found by using an A.C. voltmeter, 
or by trying several flashlight bulbs of dif- 
ferent voltages. Try all the bulbs, starting 
with the one of the highest voltage. If a 
2.5-volt bulb, for example, glows brightly, 
the output voltage is about 2.5 volts. 

This little transformer is useful for oper- 
ating buzzers, lighting flashlight bulbs, and 
the like. The 60-watt bulb is a protective 
device in case the transformer is defective 
or improperly wired. 





Servicing Your Radio 


EADS on replacement transformers, color-_ er, L.F., output, and audio transformers. All 

coded in much the way that condensers manufacturers do not adhere to a standard 
and resistors are coded, save about 50 per- form of color code for their products, how- 
cent of the soldering time required for parts ever, so it is advisable to check the part 
furnished only with lugs. Below are some of first with an ohmmeter to make sure that 
the colors usually found on the leads of pow- __ the color code has been used. 


POWER TRANSFORMERS have at 
least 11 leads. On the standard 
110-120 volt type, the primary 
winding has two black leads; the 
tapped secondary to the rectifier- 
tube plates, two red and one red- 
yellow; the tapped secondary to 
the rectifier-tube heater, two yel- 
low, one yellow-blue; and to the 
amplifier-tube heaters, two green 
and one green-yellow. The two- 
tone leads are the taps. 


1.F. TRANSFORMERS are simpler. 
The primary winding has a blue 
lead connecting to the tube plate 
and a red to the B+, while from 
the secondary a green lead connects 
to either the grid or diode of the 
following tube and the black to 
either the A.V.C. or ground. Where 
there is a tapped secondary wind- 
ing, such as in a detector stage em- 
ploying full-wave diodes, the lead 
is usually green-black. 


OUTPUT TRANSFORMERS have a 
blue lead from the primary to the 
power-tube plate and a red to the 
B+ of the power-output tube, while 
for push-pull there is an extra blue 
lead to the plate of the other out- 
put tube used. The secondary to 
an electrodynamic-speaker voice 
coil has two or more leads, and the 
code varies, but the two leads from 
the speaker field are usually black- 
red and yellow-red. 


AUDIO TRANSFORMERS are col- 
or-coded almost universally. A blue 
lead connects the primary to the 
plate of the preceding audio ampli- 
fier or detector tube and a red to 
the B+, while a green lead con- 
nects the secondary to the grid and 
a black to either the “C” bias or 
chassis. If there is a push-pull 
tube, a second blue lead connects 
to its plate and a yellow on the 
secondary connects to its grid. 














addi’ ides 


THIS RADIO SLIDE RULE may be used 
to solve problems in reactance calcula- 
tions and is accurate within 2 percent. It 
enables electronics engineers to calculate 
in one setting of the slide resonance fre- 
quency, capacitive and inductive resist- 
ance, dissipation factor, and coil “Q.” 


FITS OVER 


AERIAL 


NANO-WIRE FRAME 
DOOR CONTAINING 





AN AUXILIARY AERIAL can be built with 
suction cups to fasten on an auto window 
for better reception on an ordinary portable 
used inside a car. Two frames are made of 
piano wire. One, acting as a condenser, is 
hooked over the door containing the built- 
in portable aerial. The other is attached to 
the car window. Connecting wire A to a 
ground improves selection when the radio 
is used in the house.—LARRY RUFFNER, JR. 


ONE NEW NEEDLE of the floating- 
jewel type will last as long as the 
phonograph. It has a _ resilient 
spring uction and an unusual shape 
designed to protect both its point 
and the record from damage should 
the pickup be dropped acciden- 
tally. 

SHAFT 


PIECE OF PLASTIC (O4MmmEW/NG) —* 





CORRUGATED SPRING- 


SAPPHIRE NEEDLE POINT— | 
ACTION EXTENSION 
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A HATCHET SOLDERING IRON is said to 
give better balance and to be less tiring for 
the operator on many soldering operations. 
Incorporating all the features of plug-tip 
irons, it has in addition a special device in 
the shaft which keeps the handle cool even 
when the iron is used for long periods at a 
time. These irons are available in sizes of 
80, 100, 150, 175, and 200 watts. Each comes 
complete with a metal stand, and all ele- 
ments are replaceable. 


MINIATURE CERAMIC SOCKETS have been 
developed for use on ultrahigh frequencies 
with the 9000 series of miniature tubes and 
the 1S4 type. The sockets have contact 
points of heavily silver-plated phosphor 
bronze and are self-aligning so that they 
receive the tiny prongs without danger of 
fracturing the glass base of a tube when 
it is being inserted. The contacts can be 
oriented for minimum capacity effect. 





A. C. Motor Develops Full Torque at All Speeds 


ped pulleys and gear reductions may be 
largely eliminated from the machine 
shop and factory of tomorrow, thanks to an 
adjustable-speed A.C. motor developed by 
Prof. A. G. Conrad, S. D. Smith, and P. F. 
Ordung, of Yale University. This revolu- 
tionary motor, perfected after three years of 
research, affords a wide choice of speeds 
with practically constant torque—something 
hitherto possible only by combining an A.C. 
motor, a D.C. generator, a D.C. motor, and 
an exciter in a complicated and costly 
hookup unsuitable for general use. 


loads readily, yet the armature currents at 
starting are at low voltage. The input cur- 
rents are therefore small and do not occa- 
sion line-voltage disturbances as conven- 
tional motors do. Applied to the home of 
tomorrow, this means that lights will not 
dim momentarily when the refrigerator or 
oil burner starts up. 

Operators of lathes, drill presses, and 
other machine tools powered by this type of 
motor will be able to obtain many speeds 
without shifting belts or gear-drive levers. 
As torque is constant, plenty of power will 


be available at all times for drilling and 
similar operations to be done at low speed. 
The new control produces an unbalance of 
line currents that makes its application to 
very large motors undesirable, but this 
does not apply in the case of small motors. 


With the new motor, which is powered 
from three-phase A.C. lines, a knob that can 
be operated with one hand provides com- 
plete speed control from a standstill to the 
maximum speed for which the motor is de- 
signed. The same control can be used to 
reverse the motor or to ob- 
tain a braking action to quick- 
ly reduce the speed of the ma- 
chinery driven. In the latter 
case the motor acts as a gen- 
erator due to a reversal of the 
power component of the arm- 
ature current. 

High starting torque makes 
it possible to accelerate heavy 


Left above, experimental 
motor and control unit. 
At the right above, Prof. 
Conrad explains vector 
diagram of the new motor. 
Note compensating wind- 
ing set at 90 electrical 
degrees to field winding 


The control unit can readi- 
ly be mounted independ- 
ently of the motor and 
within easy reach of the 
operator, as shown on the 
drill press at the left 


In conjunction with step 
pulleys, a tremendous 
speed range is possible. 
The autotransformer con- 
trol involves no energy 
loss such as resistors do 





with thorough washing of the hand- 
wheel, bobbin winder, and mecha- 
nism in the left side; then brush gaso- 
line on the treadle and large belt 
wheel. Remove any thread or lint 
that may have collected around the 
wheel shaft or pitman rod connecting 
the wheel and treadle. 

Under the front shuttle slide there 
is usually a little well filled with wool 
waste. From this well a very small 
hole runs to the shuttle race in the 


Coaxings New Life 


chines can be put back into service by 
thrifty wives and mothers who wish to 
make and repair family clothing to help 
along the budget or because of real and 
threatened scarcities. Grandmother's gilt- 
decorated relic, as well as machines of more 
nearly contemporary make, can be reno- 
vated so as to do excellent work. Cleaning 
and readjustment are all that many such 
old machines need. 

The first step, regardless of the model, is 
to clean and oil the machine thor- 
oughly. Remove the thread, bob- 
bin, and shuttle. Take off the 
plate through which the feed points 
project and the large vertical plate 
above it after removing the screws 
that hold them. If there is a plate 
on the back near the handwheel, 
remove it also. Using an oil can, 
Squirt a generous amount of gaso- 
line in each oil hole and on all mov- 
able parts and joints. 

Next, tilt the head back, arrange 
a drip pan such as a shallow bak- 
ing pan underneath, and wash the 
machine thoroughly with a brush 
dipped in gasoline. Be extremely 
careful, for gasoline is inflammable 
and explosive. Never use gasoline 
near an open fire, nor in a room 
that does not have ample ventila- 
tion. 

Follow the cleaning of the head 


ESCUED from attic and basement, long 
unused and even obsolete sewing ma- 
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case of a vibrator (long-shuttle) machine. 
When this wool is saturated with oil, just 
enough works through to lubricate the shut- 
tle. Take the wool out and clean the hole 
with a pin; then wash the wool in gasoline 
and replace it or use new wool. 

Most oscillator-type machines have a split 
piece of felt that rubs on the shuttle race. 
This felt should be cleaned, oiled, and ad- 
justed, if necessary, so that it rubs both 
sides of the shuttle. It is good practice to 
clean and oil it occasionally when the ma- 
chine is in use. Many machines with ro- 


Adjust tension of the lower thread by tightening or loosening 
the screw that holds the flat tension spring on the shuttle 





tary shuttles—the third common type manu- 
factured—have an oil hole in the shuttle 
race. This should be oiled frequently. 

Before doing any oiling, however, run the 
machine for a few minutes, wipe all the 
parts dry with a clean cloth, and wait an 
hour to allow all traces of gasoline to evap- 
orate. If it is more convenient, kerosene 
may be used instead of gasoline, but in this 
event 24 hours should elapse between clean- 
ing and oiling. Use only a good grade of 
sewing-machine oil and drop it in every oil 
hole and on every friction surface. 

Unnecessary play can be taken up in most 
joints by turning an adjustment screw. 
Make only one adjustment at a time. If it 
does not correct the trouble, return it to the 
original position before trying another. Run 
the machine after each slight adjustment to 
avoid passing the proper setting. 

Correct adjustment of both upper and 
lower tension, as shown in the photographs, 
is the determining factor of a proper stitch, 
one in which both threads are precisely at 
the same tension and produce a line of 
stitching exactly the same on both sides of 
the material. 

In testing the stitch, double a piece of ma- 
terial and sew across it for a few inches 
with thread of the correct size. Remove 
the piece from the machine, hold the stitch 
with about 1” of it between thumbs and 
forefingers, and pull steadily until there is 
a snap. If both threads are broken, the 
tension is even. If only the upper thread is 
broken, the upper tension is greater; if only 
the lower is broken, it is the lower tension 
that is greater. Either tighten or loosen 
one of the tension screws, depending on 
whether the stitch is loose or tight. 

After cleaning and oiling, if the machine 
still runs hard, the belt may be too tight or 
too loose, or the bobbin winder may be run- 
ning on the belt or wheel. Missed stitches 


Why Thread Taxtions Must ae Equal 
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BOTTOM THREAD LOOSE 
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may be caused by a bent or broken needle, 
one too fine for the thread, or one not suited 
to the machine itself. The needle also may 
be set too high or too low. On modern 
makes, it should be pushed up as far as it 
will go, but on older models it must be set 
so that the eye is 1/16” to 4%” below the 
point of the shuttle when that point is near- 
est the needle. 

Stitches may be missed if the shuttle 
point is dull. It may be sharpened on a 
fine whetstone, but whet only the round side 
of the shuttle, not the flat side. A shuttle 
that has a broken point will have to be re- 
placed. Dirt lodged under the tension spring 
or between the tension plates may cause 
looped stitches on one side of the material. 

Breaking of the upper thread may indi- 
cate incorrect threading, or the needle may 
be turned wrong in the machine. If the 
lower thread breaks, the shuttle or bobbin 
case may be threaded improperly, or the 
thread may be wound unevenly on the bob- 
bin. Bending the thread guide in the direc- 
tion of least winding on the bobbin will cor- 
rect the last. A rough needle hole in the 
throat plate may also cause thread to break. 
Smooth the hole with a small reamer. 

If stitches “pile up”’ because the material 
is not advanced regularly, make sure the 
presser-foot pressure is great enough to hold 
the cloth against the feed teeth. These teeth 
may be too low, but on most machines they 
can be raised by turning an adjustment 
screw. They should rise about 1/32” above 
the plate. If the teeth are dull from wear, 
they may be sharpened with a stone or file. 


The upper thread must have the same tension as the 
lower to insure proper stitching on all materials 
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FRONT-DOOR MATS constructed of hard- INSULATION RETAINERS made of gyp- 
wood links fixed on wooden dowels have been sum, wood, or metal have been devised to 
developed to take the place of rubber ones. Bev- _ hold insulation firmly in place. The strips 
eled ends reduce the danger of tripping, and are 24” by 1” and fit diagonally between 
the mats can be folded or rolled into a compact studs spaced 16” on centers, overlapping 
package when they are to be stored. The wood __ the horizontal joints of house insulation. 
is easily kept clean, for soap and water will not In many cases the retainers may solve 
harm it. Mats are 1” in thickness, but come in the problem of holding insulation perma- 
various lengths and widths from 18” by 32” to nently in place. They have notches in 
30” by 44”. each end for nailing into studding. 
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PAPER SANDBAGS like 
that at the left, if dropped 
on a nonexplosive incendi- 
ary bomb from a height of 
3’ or more, will burst and 
smother it under a layer of 
sand. The bags are sealed 
against moisture and will 
withstand ordinary han- 
dling without breaking. 


PUTTY IN TAPE FORM 
comes in handy rolls for 
home repair jobs. It will 
not dry out, crack, or 
otherwise deteriorate in 
storage. To fix rattling 
windows, as at right, cut 
the strip to the required 
length, lay it over the old 
putty, and press down 
firmly. When it dries to a 
dark gray it may be 
painted. 
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GLUE CLAMPS that have no threads or 
other turning parts are said to have a grip 
of almost 100 lbs., and will hoid glued work 
up to 12” in size. They are made of smooth- 


ly finished hardwood, with cork pads to pre- 
vent work from being marred. The sliding 
member has a hole slightly larger than the 
bar and is fitted with two friction shoes 


PLASTIC SPRAY PUMPS which can be used 
for spraying small plants, flowers, and the 
like have been developed. The spray solution 
is contained in an ordinary Mason jar, and 
the pump part fits on the threads of the 
glass. It is easily manipulated and carried 
from place to place, and can be used to 
great advantage in all small spraying jobs 





where a great deal of coverage is not 
needed. 


which exert a wedging action when pressure 
is applied at the ends of the jaws. 


A WINDOW LUBRICANT 
that will not stain any- 
thing with which it comes 
in contact is shown at the 
right. It can be applied 
with a brush to either 
wood or metal surfaces. 
All rust should be removed 
from metal surfaces be- 
fore the fluid is used. 


PAPER CAULKING SUNS 
now take the place of 
metal types. The one 
shown at the left works 
on the principle of the old- 
time bellows. After the 
plug at the top is released, 
the bellows end is pressed 
and the caulking material 
dispensed in much the same 
way that toothpaste is 
squeezed from a tube. The 
gun comes already loaded. 








WHEEL CULTIVATOR 


for Your Victory Garden . 
“4 PLYWOOD 


WHEEL cultivators are disappearing from the 
market, but the Victory gardener can build a serv- IRON STRAP 
iceable one from simple materials. The five-pronged / 
tool can either be bought as a wheel-hoe accessory 
or taken from a hand cultivator. A bicycle wheel 
was used for the implement in the photos below. 
Panels of 14” plywood join the frame 
members and support the tool rigidly. 
A smaller wheel, such as one from a 
discarded tricycle, should be used in the 
alternative design shown in the drawing. 
This has the advantage that force is ap- 
plied in a direct line to the cultivator 
prongs. Assemble all parts with bolts and 
nuts. Strap-iron extensions support the Dimensions depend on the size of the wheel, but 
axle. Two braces make a rigid unit of the handle should come to about elbow height. Use 
the handle members and the lower frame. bolts and nuts throughout in assembling the parts 





TO MAKE this model search- 
light, obtain a 2-cell, pen 
flashlight bulb and with a 
small soldering iron melt the 
two drops of solder on the 
side and bottom of the base 
Wipe off the melted solder 
and free the two wires. Next, 
cut away the shell with a tri- 
angular file or a jeweler’s saw 
(Fig. 1) and carefully chip 
away the cement underneath. 
Solder a 6” length of copper 
wire to each of the two wires 
protruding from the bulb as 
in Fig. 2. Insulate them with 
several coats of shellac; then 
bring them both to one side 
of the bulb as shown in Fig. ‘ 
3. Coat the entire bulb, ex- Z Above, the realistic searchlight is 
cept for the magnifying tip, ** shown compared to a cigarette. The 
with aluminum paint. Mold Z “Has lead wires should be well inside 

M5} lia. so they will not be exposed when the 
plastic composition wood . molded shape is sanded down. Use 
over it, let dry, and sand to ; one or two pen flashlight cells, 
shape.._N. P. GUIDRY. depending upon the light desired 


























HW 306 








Professional Tricks 


WILL BETTER YOUR 


Lab Technique 





HERE is almost no limit to the 
“Tuber of experiments which 

may be performed in the home 
lab with simple equipment and only 
a limited number of operations. If 
you familiarize yourself thoroughly 
with the use of your equipment and 
master the best technique for carry- 
ing out various operations, your hob- 
by becomes simpler, more enjoyable, 
and more scientifically valuable. 

Once you learn how to handle 
chemicals properly, the results of ex- 
periments become more conclusive, 
and dangerous accidents are less 
likely to occur. The following hints 
are fundamental to all laboratory 
practice, and should be kept well in 
mind when working out any experi- 
ments in the home lab. 

To begin with, the chemical laboratory 
must be kept scrupulously clean. A tiny 
speck of foreign chemical in a bottle of 
tested-purity reagent may spoil a test. A 
few grains of chemicals mixed in error may 
cause an explosion. For these reasons, 
never return excess chemicals to a reagent 
bottle. Either save the chemicals for an- 
other experiment or throw them away. 
Small quantities of dry reagent may be re- 
moved from a bottle with a clean spatula or 
a strip of paper folded to form a scoop. 
Never lay glass stoppers on a table where 
they might become contaminated, but place 
them in a clean glass or porcelain dish. 

When weighing chemicals, never place 
them directly on the scale pans. Use a 
creased square of white paper, balancing 
this with a similar piece. Have a supply of 
these on hand and throw the papers away 
as they are used. 

On precision scales, weights should al- 
ways be handled with forceps to prevent 
possible contamination or corrosion of them 
by substances from the fingers. 

Observe those caution signs on bottles of 


Good equipment is essential in the home lab. One of the 
necessities is a wash bottle, which you can easily make 


chemicals! Keep bottles containing acids or 
ammonia away from your face when open- 
ing them. Bottles marked POISON should 
be handled with special care, and should be 
kept away from the mouth and skin. Wash 
your hands repeatedly while using poisons, 
and carefully clean up any spilled chemicals 
with rags that can be thrown away. If these 
precautions are observed you need not fear 
to use poisons. As a further safeguard, keep 
a list of antidotes in a prominent place in 
the lab. 

A few chemicals require extra special 
handling. Yellow phosphorus, for example, 
must be kept under water, as it catches fire 
spontaneously in the air. Never touch this 
chemical with your fingers. You may be 
seriously burned. To cut a piece for use, 
remove a stick of it from its bottle with 
tongs and place it immediately in a dish 
filled with water. While still holding it with 
the tongs, cut pieces off the other end with 
a sharp knife. Be sure all phosphorus usec 
for an experiment is either burned or re- 
turned to the bottle. Pieces left lying about 
may cause a fire. (CONTINUED) 
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inexpensive devices 
beakers, test 


Above ore 
for handling hot 
tubes, crucibles, and the like. 
Ordinary hot-food tongs also 
are useful for these purposes 


Sodium and potassium metals 
must be handled with similar 
care. However, these must be 
kept under kerosene, as water 
causes them to decompose vio- 
lently and liberate hydrogen, 
which often catches fire from 
the heat of the reaction. Cut 
these in a dish under kerosene. 
Scrape off any coating of oxide and dip the 
pieces in some ether to remove the kerosene. 
Never throw sodium or potassium 
down a drain, as the reaction with water 
might cause a serious explosion. When 
reacting or cutting these metals, it is best 
to wear goggles to protect your eyes from 
possible spattering 

That KEEP FROM FLAME warning 
found on certain containers means you 
must keep them at least twenty feet from 
any exposed flame—especially when open- 
ing them. The vapors of some inflammable 
liquids travel far and fast. Even if they 
do not carry a flame back to the bottle, they 
may form an explosive mixture with the air. 

Few experiments are performed in the 
home lab without the assistance of flasks, 
beakers, or test tubes. Be sure that all of 
these are sound and of good glass. For 
heating or reacting small quantities of 
chemicals, test tubes are ideal. They may 
be supported by a regular clamp on a ring 


waste 
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Beakers and flasks 
should be one third 
full if the contents 
are to be boiled to 
dryness. Keep them 
covered with a watch 
glass so as to avoid 
dangerous spattering 


Certain chemicals 
must be handled with 
great care. Yellow 
phosphorus is one. 
Never carry it ex- 
cept with tongs, and 
alwoys cut it under 
water as shown below 


stand, or by a wire holder in the hand. 
All test tubes should be heated gradually. 
For heating dry chemicals, or for the de- 
structive distillation of coal, wood, and the 
like, use heat-resistant test tubes. 

Beakers should be used for heating large 


quantities of chemicals. Always protect 
these from direct flame by means of a 
square of gauze with an asbestos center. 
When heating or boiling a liquid for a very 
short period, a beaker may be filled about 
three quarters full. For boiling a solution 
away to dryness, however, fill the beaker 
only one third full and cover it with a watch 
glass to prevent loss from spattering. 

Florence flasks are the type generally 
used for boiling or distilling. Liquids are 
less likely to superheat or “bump” in the 
round-bottomed flasks than in the flat-bot- 
tomed type. A gauze square should be used 
under these also. 

A pair of tongs such as used in the 
kitchen for lifting hot foods makes an excel- 





lent device for handling hot beakers. Cruci- 
bles can be handled safely with flat tongs 
having tips bent almost to a right angle. 

Filtering is a laboratory operation which 
can be speeded and improved if proper at- 
tention is paid to details. Filter paper 
should be of a size which, when folded, 
does not reach quite to the top of the fun- 
nel. The long point at the end of the funnel 
should touch the receiving beaker near its 
top. This arrangement permits the continu- 
ous flow of the filtrate down the side of 
the beaker without splashing. 

Before pouring in the solution to be fil- 
tered, wet the sides of the filter with a 
stream of water from the wash bottle; then 
press the paper to the sides of the funnel. 

Hold a glass rod across the top of the 
pouring beaker and allow the liquid gently 
to strike the side of the filter paper about 
one fourth of the way down from the top. 
This glass-rod arrangement is useful when- 
ever liquids are poured from beakers. If the 


Strong, neat bends in glass tubing are easily made. 
Above, a wing top is used on the Bunsen burner in 
order to spread the flame, and the tube is twirled 
so that it will heat evenly all around. When the 
flame turns yellow, remove the tubing and, holding 
the two ends, gently shape to the proper curvature 


beaker has no lip, the edge should be lightly 
greased with petroleum jelly to prevent the 
liquid from running down the side. 

Every home laboratory should have at 
least one wash bottle. Water from its nozzle 
can be used to wash down solid matter 
from the inside of beakers and test tubes, 


to moisten filters, to rinse the inside of 
glassware, and for many other chores. 

A wash bottle may be easily made from 
a 500-ml. Florence flask, a two-hole stopper, 
and three pieces of bent glass tubing. The 
nozzle may be drawn from a piece of tubing. 

To make perfectly round bends without 
kinks, a sufficient length of glass tubing is 
first heated as shown in the photo above. 
Use a wing tip on your Bunsen burner to 
spread the flame. Hold the tube loosely and 
rotate it slowly to heat it evenly on all 
sides. Remove the tube from the burner 
when the flame turns yellow. Then, holding 
the ends with your fingers, shape it gently 
to the proper curvature. 
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WEIGHT PUZZLER. Suspend a 2-lb. weight 
from the center of a stout cord about 2’ long. 
Now pull on the ends of the rope and you 
will find that you cannot straighten the cord. 
The explanation is not as puzzling as one 
might think. The more nearly horizontal the 
cord becomes, the more the forces exerted 
by the hands pull against each other, and the 
harder it is to lift the weight. By construct- 
ing a parallelogram, as shown in the draw- 
ing, it is possible to measure directly the 
forces required to lift a weight to any po- 








home 
EXPERIMENTS 


PULL ON A= 2LBS 
PULL ON EACH CORD= 
2x2 .6S =4.865 


TOTAL 
PULLING 
FORCE 
REQUIRED= 


PULL ON A = 2LB8S 
PULL ON EACH CORD= 
Sx2 .8S.= IOL8S 








TOTAL PULLING 
FORCE REQUIRED= 
20 LBS 


sition. To find the pull on each cord, divide 
the length of the cord by that of the diago- 
nal A of the parallelogram; then multiply 
the weight of the quotient so obtained, as 
shown in the two examples above. 


FOUR SIMPLE SCIENCE STUNTS 


WHY ARE GEARS NECESSARY? Tie a piece 
of twine to a flatiron, or some similar weight, 
and fasten the other end to the edge of a disk 
of wood about 1” in diameter mounted tightly 
on a pencil. Now try to twist the pencil in 
order to wind up the twine and thus move the 
iron. You will find you cannot budge it. The 
disk corresponds to high gear. If you take the 
twine from the disk and wrap it around the 
pencil instead, you will find the iron will move 
easily. The pencil, with its smaller diameter, 
corresponds to low gear. 


HEAVY CARS ride over uneven roads more 
comfortably than light cars because of inertia. 
The heavier the body, the greater is this inertia. 
A simple setup will demonstrate the effects of 
this. Suspend a little bucket from an improvised 
spring. The bucket represents the body of your 
car and the spring represents an ordinary auto 
spring. Tap the upper turn of the spring, and 
the bucket will respond quickly by vibrating 
greatly. If you weight the bucket and repeat 
the experiment, it will respond much more 
slowly, due to the added weight and the con- 
sequent increase in inertia. The vibration will 
not only be smoother, but the bucket will come 
to rest more quickly. 





AN OPTICAL RANGE FINDER which il- 

lustrates the principle of elaborate military 

ones can be made from a stick and several 

mirrors arranged as shown. The fixed mir- 

ror on the left-hand side is placed at a 45- 

deg. angle. In the center of the base, two 

small viewing mirrors are mounted, one 

having its face parallel to the left-hand mir- 

ror and the other fixed at right angles 

directly below it. The mirror on the right- 

hand end of the base is mounted so it re- 

volves on a calibrating scale below it. 

Placing one eye so that it can see part of the 

object in the upper viewing mirror and part 

in the lower one, rotate the right-hand mir- 

ror until the two images coincide. By meas- 

uring the angle of the movable mirror, a triangle 

may be constructed with its apex at the object itself. MOVABLE 
The scale on the mirror may then be calibrated to - MIRROR 
read the distance directly. 


OBJECT 


a 
- 
- 
of 





YOUR CAR MUFFLER is a metal cylinder through 
which sharp puffs of exploded gases are bent around 
circuitous paths in a stream so steady that it is al- 
most silent. A model muffler can be built from a card- 
board tube and five or six cardboard disks perforated 
and arranged as shown. Whistle through the tube 
before the disks are in place—the sounds go through 
clearly. Arrange the disks and try again. This time 
the sounds you make will be almost inaudible. 


CAR BRAKES should be 
checked frequently. 
What happens when one 
brake responds more 
quickly or with greater 
force than the other 
may be demonstrated 
with a toy car. Wind 
some string around the 
axle of the left wheel 
so that it retards the 
turning of the wheel, 
and let the car roll down 
an incline. Because of 
the unequal speed of 
the wheels, the car will 
slide into a_ definite 
skid. On a real car the 
reaction would be just 
the same and much rye ARRANGEMENT 
more dangerous, . OF DISKS IN TUBE 
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How to Design 
Piers and Abutments 
for Your Model Railroad 


by David Marshall 


HEN we speak of a steel bridge, we don’t 

really mean what we say, for only part 

of a bridge at most is ever made of steel. This 

is the upper portion, or superstructure. Below 

7 it is the substructure of masonry or concrete 

PIER ABUTMENT FOR to which the steelwork is anchored and upon 

LOW EMBANKMENT which it rides. This substructure consists of 

two abutments and usually one or more piers. 

Vier Abutment Piers and abutments, therefore, form the 

(FOR DOUBLE-TRACK LINE) seats upon which the superstructure is erected. 

Steel slide or roller chairs are anchored to their 

broad upper surfaces, and upon these chairs the 

immense weight of the steel span rides with a 
certain freedom of movement. 

To anyone who understands their function, 
such chairs are as interesting as the span it- 
self. Indeed, if they are carefully modeled, they 
will enhance the effect of well-built piers and 
abutments beyond all proportion to their size. 





EMBANKMENT 


ABUTMENTS AND PIERS. An abutment is a sub- 
structural unit that supports one end of a steel 
span or superstructure. It differs from a pier 
in that it is normally of somewhat heavier con- 
struction because it must serve not only as a 
pier but also as a retaining wall. Usually the 
approach to a railway bridge is along an em- 
bankment, or fill, which must be retained where 
it ends abruptly at the bridge abutment. 

To a large extent this additional function of 
the abutment explains its many forms. Thus, 
if the embankment is low, or if the approach is 
along a trestle, we use a simple pier abutment 
(Fig. 1). If the embankment is high, we require 
a winged abutment ( Fig. 2), which is structural- 
ly no more than a pier abutment with two re- 
taining walls, or ramps. These always follow 
the slope of the embankment and may or may 
not lie in the same plane as the abutment. 

Chair abutments and pulpit abutments are 
usually employed with deck-type bridges. The 
seats of these abutments must lie well below 
the grade level and, to prevent the embank- 

. : ment from encroaching upon the seat, the abut- 

Pulpit Ps ment is extended upward to grade level along 

Fie.3 y 4) re the embankment side of the seat and occasion- 
, »? ally also around the ends of the seat. The 

(MAY ALSO GE BUILT WITH WINGS) former type is a chair, the latter a pulpit abut- 
ment. In both cases, the seat becomes a kind 
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of step in the abutment as shown in Fig. 3. 

A pier is usually lighter than an abut- 
ment because it meets only one strain in- 
stead of two—the downward thrust of the 
superstructure and not both that and the 
lateral thrust of embanked earth. Piers are 
employed, however, only if the bridge is 
one of the type that is composed of more 
than one span. 


RULES OF SPACING. In the field of railway 
bridge building, American practice is char- 
acterized by the types most easily erected. 
Plate girders are favored for spans up to 
50’ and rivet trusses for those from 50’ to 
75’. For viaducts, that is, for bridges of 
more than one span, girders are preferred. 
Pin trusses are indicated for all spans of 
more than 75’, but rivet-truss bridges, with 
certain exceptions, are the largest the av- 
erage American model railroader can find 
space for building. 

Any succession of piers must be built at 
center-to-center intervals of not more than 
50 scale feet for girders and 75 scale feet 
for rivet trusses. Since experienced railroad 
engineers say that nothing is gained by 
shortening girder spans, but that everything 
is gained by keeping the trusses as short as 
possible, the rule for model builders is to 
keep trusses as short as possible and to 
space the piers for girders at as near a 
maximum of 50 scale feet (12% inches in 0 
gauge) as equal intervals will permit. 


CONCRETE COLOR. Railway abutments and 
piers are made of brick, stone, or concrete, 
but we build them all of wood. The concrete 
specimens are weather-streaked plain sur- 
faces and perhaps a little smudged. But 
clean or dirty, all concrete jobs are of a dis- 
tinctive color, so if your model work is to be 
convincing, it must be painted accurately. 

Use nothing but flat colors, never a glossy 
paint or an enamel. To find your concrete 
color, begin with a flat white and add a lit- 
tle yellow ocher and a little black. The pro- 
portions are difficult to prescribe, but you 
can't go wrong if you take your colors and 
a sample piece of wood outdoors on a day 
when the sun is not too bright. Set your 
sample against a piece of real concrete and 
continue mixing paint until an effective 
match has been achieved. You may have to 


mix the paint several times—but your pa- 
tience will be rewarded if, at the end, the 
color is correct and realistic. 


STONE AND BRICKWORK. For model stone 
masonry, there are several points to be ob- 
served. The blocks used in a stone retain- 
ing wall are 48” long and 15” high. The 
same size blocks are also used for the lower 
courses of stone abutments and piers, ex- 
cept where surfaces are curved. As the 
courses rise, the stones are shallower. For 
the upper courses, half stones of 10” by 24” 
are usual. Stones are often dressed for re- 
taining walls at stations, but at other loca- 
tions the faces that are exposed to view 
are rough. 

Dressed stones in a single plane are easily 
imitated. Lay out the horizontal courses 
and staggered vertical joints on a piece of 
white pine, using a hard pencil; then scribe 
them into the wood. An excellent scribing 
tool can be made of a nut pick sharpened by 
filing. With a steel ruler as a guide, run the 
sharpened pick along each penciled line, cut- 
ting deeply into the wood. To produce the 
effect of V-joints, widen the cuts by forcing 
a blunt pick along them, being careful not 
to employ too much pressure. 

Rough stones are made of 4” whitewood 
cut into strips to represent each course of 
stones. Bevel the strips along both edges to 
simulate horizontal joints. To make vertical 
joints, scratch the strips deeply with one 
corner of a file at regular intervals. Next 
scoop small bits out of the face of each 
stone with a pocket knife. Finally, glue and 
tack the strips in place on a surface of 1” 
pine. All kinds of stones, from wedges and 
keystones to panels and buttresses, can be 
made in this way. 

Paint stone masonry a dirty white, get- 
ting the paint well into every chink and 
crack. Then brush on a granite color lightly, 
covering all stone faces but missing most of 
the scribed lines. The effect of this will be 
the dirty white showing through as mortar. 
Granite color can be achieved by using gray 
paint as a base and adding raw umber and 
a touch of blue. 

Successful brickwork is achieved by light- 
ly scribing the horizontal lines on wood and 
painting a dull and soot-blackened brown. 
The staggered vertical lines are omitted. 


Much of the success in building model-railway scenery depends upon details of piers and abutments 
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CAST GIRDER SHOE “Al 


Cardboard, scraps of 
wood, and cement are 
all you need to make 
this realistic bridge 
By 
JOHN J. 
GALLIVAN 


Model Girder Bridge Can Be Built for a Few Cents 


be realistic and surprisingly strong can 
be made of 1/16” thick glossy cardboard and 
thin wood such as can be bought at model- 
airplane supply houses. Full-size dimen- 
sions are given in the drawing, but these 
may easily be scaled down for an O-gauge, 
OO, or HO system. 

Cut the web plates to shape first. These 
can be cut to any length up.to about 75’ 
scale size. Plates longer than 30’ should 
have two or more splice plates instead of 
one. Glue on the splice plates and also the 
flat sides of the angle stiffeners all around 
the perimeter of the two web plates. Next, 
cut cardboard filler strips to go under the 
flat sides of the vertical angle stiffeners, and 
glue wooden faces to the sides after these 
are in place. 2 

A strip of cardboard equal in width to the 
distance between the outstanding faces of 
the stiffeners on both sides is glued around 
the perimeter of the entire web. This strip 
forms the outstanding face of the perim- 
eter angle stiffeners, 


A MODEL through-girder bridge that will 


DETAIL 
AT CENTER 


ROLLER SHOE 
(70 COMPENSATE FOR EXPANSION 
OF GIRDERS OVER 60-0 LONG) 


Rivet heads may be cleverly simulated 
with a typewriter. Set the machine for 
stenciling and, using stiff, glossy paper, 
strike the keys with enough pressure to 
make sharp impressions on the opposite side 
of the paper without cutting through it. 
Glue strips of the indented paper to the 
perimeter angle stiffeners, splice plates, and 
cover plates, all of which have a double row 
of alternately spaced rivet markings. The 
vertical angle stiffeners have one row of 
single-spaced rivets. 

The entire bridge is next given a coat of 
diluted shellac, followed by black, green, or 
orange show-card paint. 

A piece of plywood extended to rest on 
the abutments and supported on strips at- 
tached to the girders makes a satisfactory 
floor. Girder footings vary in type accord- 
ing to span lengths. For very long spans, 
use rocker shoes and set one of these on a 
roller shoe. The drawing shows two types 
of shoes supporting one span in order to 
illustrate both footings, but in practice the 
shoes would be of the same type. 
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Longer Wear 
fmMetalware 





By KENNETH M. SWEZEY 


fort is to take scrupulous care of home 
metalware that is still too useful to be 
turned in to the scrap drive. By learning 
the characteristics of different metals, and 
by applying this knowledge, you can pro- 
long the life and preserve the beauty of 
objects made from them, thereby freeing 
men and materials that might otherwise be 
needed to make replacement goods. 
Aluminum utensils should never be cleaned 
with alkaline solutions such as washing soda 
or trisodium phosphate, since these will 
darken and pit the metal. A bland soap is 
usually sufficient to keep aluminum ware 


OF way of contributing to the war ef- 


gleaming, with the occasional use of very 
fine steel wool to remove stains. 

You have probably noticed that when you 
cook certain foods in aluminum pots, the 
pots become darkened and discolored. This 
is because such foods contain soluble salts 
of metals, such as iron. The aluminum com- 
bines with these salts, freeing the metal they 
contain, which is deposited on the inside of 
the pot. Instead of trying to scour it off, 
simply cook some acid food, such as rhu- 
barb, tomatoes, or the like, in the same pot 
—and behold—the mineral matter will be 
completely recovered in the form of valuable 
food elements, and your pot will be bright as 
a dollar again! 

Tinware is really made of iron or steel, 
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coated very thinly with tin for protection. If this 
coating is subjected to careless treatment, it will 
break off, and the pan will rust. Such utensils 
should never be scoured. If you wish to remove 
burnt food, boil water containing baking soda or 
washing soda in the pan for a few minutes. 

Enameled pots and pans should be treated as 
carefully as your choicest glassware, since the 
enamel coating is a close relative of glass. Sud- 
den heating or cooling will cause the enamel to 
crack, and any sharp knocks will chip it. 

Grease can be removed from iron pans by 
washing them in hot soapy water, or in a solu- 
tion of washing soda and water. Since iron rusts 
easily, the pans should be dried carefully. If you 
wish to store an iron pot, coat it with a saltless 
oil or fat, wrap it in paper, and put it away ina 
dry place. 

Chromium-plated and nickel-plated articles 
may look alike, but they should not be treated 
alike. Chromium plating is highly resistant to 
tarnish, but it can be scratched very easily. It 
should never be cleaned with any type of scour- 
ing powder or metal polish—a soft damp cloth 
is sufficient to keep it in its original bright con- 
dition. Nickel plating, on the other hand, tar- 
nishes more easily than chromium plating, but it 
may be cleaned with any gritless metal cleaner. 

Brass and copper pieces that have not been 
lacquered may be cleaned with a saturated solu- 
tion of table salt in warm vinegar, or with lemon 
rind and salt, hot buttermilk, or hot tomato or 
rhubarb juice. Copper cooking. utensils should 
always be kept scoured, since the brown oxide 
or green carbonate of copper that forms from 
tarnish reacts with the organic food acids to 
create undesirable salts. 


Chipped places on 
refrigerators ought 
first to be cleaned 
with any good rust 
remover, as at left 


Right, the exposed 
metal is smoothed 
down with some emery 
poper, then coated 
with touch-up enamel 
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To remove sticking food, soak a utensil in 
soapy water and scrape with a wooden spoon 


ms. 
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Nickel-plated ware can be safely polished 
with a gritless cleaner or whiting paste 


Unlacquered brassware or copperware is 
made clean with a solution of salt and vinegar 


Boiling washing soda and water in tinware 
about five minutes will remove burnt foods 





HEARS as we know them probably 

date back to the sixteenth century 
or earlier, for they were apparently 
used by the Venetians. 

All shears fall into two classes: those 
whose blades are opened and closed by 
the pressure of one or more fingers and 


the thumb on the handle ends of the 
blades, and those which are closed by 
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the hand, but opened by a coil spring 
between the blades or by spring action 
of the handle itself. Common scissors 
are an example of the former class; 
pruning and grass-trimming shears are 
examples of the latter. Can you name 
those shown here? Write down your 
answers; then turn the page upside 
down to see how correct you are. 
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4s 4a 
Smoke” Armor 
(Continued from page 62) 


with gas masks. Research into screening 
smokes fitted into their thought and experi- 
mentation. Dr. Langmuir approached the 
problem of a smoke screen from the purely 
scientific viewpoint of obscuring physical 
objects by obstructing or diverting all rays 
of light by which they could be seen. 

He concluded that the effectiveness of any 
smoke must depend on the size, density, and 
color of the smoke particles. He concen- 
trated on the ideal particle size. Having ar- 
rived in his mind at that ideal size, he 
turned the job of producing it over to his 
assistant, Mr. Schaefer, who built a big 
“smoke box" on an upper floor of the Gen- 
eral Electric Laboratory. Soon from that 
upper floor there poured out such smoke 
that once the factory fire department came 
rushing to the scene to douse a nonexistent 
blaze. 

Schaefer made five model!devices before 
he found one which apparently turned out 
the proper smoke particle, a liquid globule 
of-microscopic proportions. He could mount 
to the top of his smoke box after creation of 
a smoke screen within it, and look down up- 
on that layer of cloud as an airman today 
looks down on the screens that are set up 
over American military targets by special 
smoke companies of the Chemical Warfare 
Service. He tested its obscuring power 
against various colors and shapes, with 
screens of varying thicknesses and heights. 

Then the National Defense Research Com- 
mittee brought in the Standard Oil Develop- 
ment Company's industrial production en- 
gineers to build a model unit for producing 
the Langmuir-Schaefer type of smoke screen 
in quantity. These engineers designed and 
produced within a month the first smoke- 
generator unit, working on the job of break- 
ing down a special liquid compound into 
tiny particles of uniform size by use of 
steam. 

The unit produced was an odd-looking con- 
traption—as most of its successors are to- 
day, although new designs are now being 
made. On the back,of the M-1 generator are 
three cubicle tanks, joined together to look 
like one big box. These carry sufficient 
smoke materials for long-time operation. In 
the middle ef the contraption is a small 
gasoline motor,.and at the front is a big 
cylindrical boiler, with a number of little 
vents on a horizontal pipe through which the 
smoke clouds are ejected. The whole thing 
looks a little like one of those horse-drawn 
fire engines of the gay nineties, once it is 
mounted, as it always is for mobility, upon 
a four-wheel trailer. It is just a machine for 
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driving heated smoke compounds through 
spray nozzles. 

Its designers called the first unit “Junior,” 
in affectionate irony, to distinguish it from 
some other experimental smoke generators, 
then in the making. “Junior” was a military 
code word that now has lost all military 
significance. 

On June 2, 1942, they trundled Junior up 
into the Schoharie Valley, a few miles away 
from the General Electric plant at Schenec- 
tady. On a cloudless, sunny morning, with 
only a light wind blowing, the producing 
scientists, industrial engineers, a collection 
of Army and Navy officers, and some repre- 
sentatives of the Canadian National Defense 
Research Council went out to see the ma- 
chine in action. The onlookers climbed to 
the top of a steep cliff, about 600 feet high, 
from which they looked down at some miles 
of rolling farmlands and surrounding hills. 

First they saw a few smokes emitted by 
some other generators. These were not im- 
pressive. Then “Junior’’ went to work. From 
his one big boiler there came rolling out a 
white mist which blotted from view several 
miles of the valley within a few minutes. 
Close to “Junior's” ten-lipped mouth this 
haze was a billowing, swirling smoke cloud 
—the kind of dense rolling smoke one might 
see in the burning of a great pile of autumn 
leaves, only whiter. As it spread out, how- 
ever, it was the kind of fog one may see 
hanging low over swamps on misty morn- 
ings, obscuring all vegetation and wildlife. 

Everybody who saw it knew they had 
what they were after. If one such contrap- 
tion could blot out miles of field and high- 
way, and render invisible all distinguishing 
marks of the countryside such as groves and 
farmhouses, a few dozen could blot out cities. 

The machine was taken to Edgewood 
Arsenal, that center near Baltimore, Md., 
where the Chemical Warfare Service manu- 
factures much of the nation’s chemical- 
warfare equipment. It was tested again. 
Officers found that they could walk through 
the clouds of billowing fog without the dis- 
comfort that came from the old smoke pots. 
The haze that encircled them did not soil 
their clothing. It was an atmosphere in 
which they could continue to work. That 
artificial fog had an amazingly high per- 
sistency. In succeeding tests it was found 
to hang together for as much as 20 miles 
downwind, and to obscure all land for at 
least half the distance. 

Contracts were let for the manufacture of 
these M-1 generators. As the machines 
rolled from the production lines, they were 
used in amphibious training operations on 
Cape Cod, Mass. Their white mist quite 
blanketed a shore line and stopped traffic on 
surrounding roads for miles. A group of the 
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. which grew up to be the M-1. The principle of op- 
eration is to break down a special liquid compound 
into tiny particles of uniform size by means of steam 


Dr. Irving Langmuir, Nobel Prize winner who de- 
vised the formula for the artificial fog, with 
the first experimental model of the generator... 





Farmhouses, roads, and other landmarks are blotted out in a test of the experimental generator (top 
left) in a New York State valley. In similar tests the M-! did the same job faster and more completely 


generators was tried at an Atlantic port 
where important naval operations were 
under way. 

On 10 out of 11 days, this haze not only 
hid all outlines of the earth beneath them 
from watching flyers, but persons on the 
ground in the area of operation found they 
could continue their work with little handi- 
cap. In November, 1942, when United 
States forces made their landings in North 
Africa, companies of smoke troops, armed 
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with these generators which had not been 
in existence five months before, proved the 
worth of the new device on foreign soil. 
Later it was announced that a smoke screen 
had been thrown over the Panama Canal as 
a test, which effectively obscured that mili- 
tary target for many miles. 

Today the tactics of large-area smoke 
screening are being developed rapidly. Each 
area to be obscured has to be treated ac- 
cording to local conditions of wind, weather, 
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Vehicles can protect themselves by emitting smoke. Small portable apparatus attached to cars, trucks, 
and mechanized equipment will cut down the chances of dive or contour attacks by enemy planes. At sea, 
too, the new fog armor is expected to prove valuable, as it is more effective than the usual smoke screen 


and terrain, which vary from day to day, 
but which have certain averages. Generators 
ordinarily are stationed at selected points to 
windward of the places to be screened, and 
are moved as the wind shifts. 

In case of air-raid alarms, smoke blankets 
are started from the generators closest to 
the most vital points for protection, the dis- 
tance depending on how hard the wind is 
blowing. A second line of generators then 
starts to work some 400 or 500 yards to 
windward. As their smoke reaches the vital 
point and covers it, the generators originally 
closest in will be moved back to positions 
still farther to windward. 

As soon as an unbroken smoke blanket 
extends from the outermost generators to 
the vital point, such as a factory, power 
house, or dock line, the area of the blanket 
will be gradually enlarged by moving gen- 
erators constantly backward until finally the 
beginning of the screen may be several miles 
from the point which enemy aviators pre- 
sumably are seeking. 

The generators farthest back from most 
vital targets will be located on broken lines, 
so that the smoke or haze does not neces- 
sarily appear as artificial to an enemy bomb- 
ing pilot, but may produce the illusion of a 
natural phenomenon. 

Around a harbor, on lakes or rivers, the 
generators may be placed on barges when 
necessary to get them upwind, and special 
barges have been designed for the purpose. 
This obscures shore lines. 

It is easy to imagine the difficulty with 
which a bombardier is faced when he finds 
himself over a target covered with smoke for 
many square miles. He must either drop his 
bombs indiscriminately in the smcke with a 
faint hope that they will damage some im- 
portant installation in the area, or he must 
find a target that is uncovered in some other 
area. That choice is not an easy one. 

If a pilot has come several hundred miles 
with a mission of bombing a power station 
or an oil refinery and knows that his target 
is somewhere within the smoke, he may be 
inclined to take a chance and hope that his 


196 


bombs will reach their objective. An al- 
ternative target which may have been as- 
signed may also be screened or it may be 
protected by powerful antiaircraft artillery 
defenses. 

The American theory of bombing lays 
great stress on accuracy. Our Air Force 
believes our bombardiers can hit a reason- 
able percentage of their targets. We believe 
that point bombing is more profitable than 
area bombing. Smoke properly placed makes 
point bombing impossible. 

In the daytime the screen is wide enough 
and high enough to cover not only the vital 
target, but also most aiming points or land- 
marks by which a bombing plane flies 
toward its goal. At night a dark-colored 
screen not only obscures a target but also 
camoufiages all its surrounding region. Gray 
smoke, even in the moonlight, has all the 
appearance of a body of water when seen 
from high altitudes. A pilot or navigator, 
seeing what looks like a large lake where he 
expected to see land, may become confused 
as to his position. 

The development of this new machine for 
large-area smoke screening, capable of pro- 
ducing 50 to 100 times as much smoke with 
less cost and less human effort than any pre- 
vious smoke apparatus, is one of the major 
triumphs of American science in helping to 
fight the nation’s war. 

By the aid of industry, the size of present 
smoke generators should soon be cut down, 
so they will be easier to handle and consume 
less cargo space when shipped overseas. The 
M-1, now the Army's standard, is far heavier 
than future machines will be. A model which 
is only a small fraction of its size has been 
develcped, and should soon be in production. 

Used today exclusively by soldiers, these 
generators are so simple to operate and 
maintain and require so little heavy labor 
that there is no reason why they should not 
be operated within the zone of the interior 
by limited-service troops or by women. Their 
operation by WAACS has been considered, 
to release fighting men in some areas for 
other duties. 
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We:Y DO TURTLES go 
downhill in the fall and 
uphill in the spring? How can 
you tell the age of an Indian 
arrowhead? Do ants have 
nervous breakdowns? Do you 
know? Have you ever won- 
dered? These are some of the 
many things Dr. Willis R. 
Whitney is interested in find- 
ing out. 


@ Now Dr. Whitney isn’t, pro- 
fessionally, an expert on 
turtles or ants or arrowheads. 
He’s a chemist. But he’s found 
answers to all these questions 
because he’s just naturally 
curious about everything. 


Which is one reason why he’s 
done so much for all of us, and 
also why he is one of the most 
respected scientists in Amer- 
ica—besides being the founder 
of the General Electric Re- 
search Laboratory. 
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WHAT (ceccoely 
CAN DO FOR YOU 


A Story of 
R. Whitney 


Willis 


@ It was back in 1900 that 
Dr. Whitney came from 
M.I.T., where he was teaching 
chemistry, to start a new kind 
of laboratory for G.E. At first 
he spent only half his time on 
the new job, and had only one 
assistant. Today the Research 
Lab has several hundred 
trained scientists working on 
problems of electricity, chemis- 
try, metallurgy, and other sci- 
ences. And the scientific adven- 
tures of these men have helped 
produce better lamps, radio 
tubes, X-ray tubes, and many 
other products weuse everyday. 


@ Dr. Whitney believes in what 
he likes to call ‘‘fool experi- 
ments.””’ But they generally 
turn out not to be foolish at 
all. From one of them came a 
lamp filament twice as efficient 
as Edison’s early ones. Another 
showed that radio waves can 
produce artificial fevers for 
treating disease. And he’s sug- 
gested thousands of irmportant 
experiments for others to 
perform. 


@ Perhaps the most valuable 
of Dr. Whitney’s experiments 
was the laboratory itself. His 


ideas have guided its growth 
over the years hundreds of 
young scientists have been ins 
spired by him to be curioug 
about things, to ask questions, 
and then to try experiments t@ 
get the answers. 


@ Dr. Whitney once said, 
“Somebody is always reflec. 
tively monkeying with some of 
the parts of an infinite un- 
iverse.’’ He’s done a fair 
amount of such monkeying 
himself; he’s still having a lot 
of fun doing it. And he be- 
lieves that anybody endowed 
with a normal amount of curi- 
osity who does the same will 
have fun, too, and will perhaps 
make valuable contributions 
to our knowledge and to the 
world’s progress. General Elec- 
tric Co., Schenectady, N. Y. 
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GUARANTEED OR 


WHEN YOU USE CASITE 


@ For a better and smoother-running 
motor, tune it up with Casite. Casite 
combats motor sludge — frees gummy 
valves and rings — keeps your motor 


clean and free-running. A Casite tune- 


up costs very little, takes but a few 


minutes. Car dealers, garages and serv- 
ice stations everywhere recommend 
and sell Casite. Try it today. 


THE CASITE CORPORATION, HASTINGS, MICHIGAN 


fnarantee 


YOU ARE THE JUDGE — 


Add Casite to cronkcose ond run 
through corburetor occording to in- 
structions, then drive your cor 100 
miles or for 60 doys, whichever is first. 
If not convinced that Casite gives you 
better and 1 th ‘or ‘ 
you get double your money bock by 
filling ovt gvoraontee certificate and 
moiling it to The Cosite Corporation, 
Hastings, Michigan. Moximum retund 
is $1.30 per pint, which is twice the 
notionally advertised price of Cosite. 


CASITE 


CLEANS OUT MOTORS - KEEPS MOTORS CLEAN 





How Detroit Builds Guns 


(Continued from page 108) 


sent them from plant to plant to teach 
simplified methods for intricate jobs. 

“Subcontracting is the auto industry's 
middle name,” said S. E. Skinner, general 
manager. “We at Olds have made it our 
first name as well. Our results have been 
excellent and our problems have been no 
greater than those we normally encounter 
in making automobiles.” 

There were problems, of course, some of 
them with their humorous aspects. One of 
the most difficult subcontracts, involving a 
tolerance of only one half of one thousandth 
of an inch, was given to a thoroughly compe- 
tent tool-making shop in Detroit. When the 
parts were delivered, the inspectors found 
them more than a thousandth off gauge. 
Olds protested. The toolmakers insisted 
they were right. But the next delivery 
again was off. Belligerently Olds engineers 
put the offending parts in a car, took along 
their inspection gauges, and drove to De- 
troit. Arriving at noon, they went to lunch 
with the subcontractor, then returned to 
the shop to demonstrate that the parts were 
entirely off specifications. Much to their 
amazement, when they applied the gauges, 
the parts were practically perfect. During 
the lunch hour they had lost the chill ac- 
quired in transportation from plant to plant. 
It was a part that will vary by three thou- 
sandths merely from body heat. 

Hardly had Olds got under way with 
29-mm. production before Pearl Harbor 
changed everything. At Olds, as elsewhere, 
automobile production lines were scrapped. 
Olds took contracts for 37-mm. and 75-mm. 
guns, converted some machinery, brought 
in hundreds of new lathes, broaches, and 
other precision machines. All its acres are 
given over to the turning and assembly of 
war's barking tubes of death. But still the 
subcontracting technique holds true. On 
each of its three major jobs, Olds itself man- 
ufactures only three parts. 

Take the 37, for instance. Olds makes the 
barrel, the tube extension, and the lock 
frame. The other parts are made by 68 sub- 
contractors in shops scattered over 35 cities 
and towns in 10 states of the East and 
Middle West. And only 18 of those 68 sub- 
contractors were doing business with Olds 
in the days of autornobile manufacture. 

Multiply that by a few thousand times, 
remembering that one type of gun is only 
one small item among all the infinite variety 
of jobs that go to make a plane, a tank, or 
any of the other engines of war. The trun- 

(Continued on page 200) 
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SPARK PLUGS 
buile by AC since 
1908 


Awarded tothemen and 
women of AC on September 
2, 1942, for outstanding 
achievement in producing 
for Victory. 


YOU REMEMBER “Suzy-Q” — famous 
Flying Fortress that destroyed every 
Zero attacking from the rear. She 
was one of the first with .50 caliber 
tail “stingers”—like those AC has 
been building since nine months before 
Pearl Harbor. 

Aerial gunners know that the shatter- 
ing blast of those machine guns must 
be “on tap” all the time. So, those 
guns are cleaned, oiled, and adjusted 
after every trip aloft. Marvels of pre- 
cision workmanship, the guns never- 
theless need service to keep them 
in fighting trim 

Expert Care for Your Spark Plugs 

The same thing is true of 

the AC Spark Biugs which 

fire the engine of your car, 

truck, or tractor. Symbols 


MACHINE GUNS 

—built by AC since 

nine months before 

Pearl Harbor. 

(Mounted in Martin 
mber.) 





of quality and performance to milliong 
of motorists; these plugs need cleat 
ing and adjusting every few monthg, 
This service is easy to get. Every mé& 
chanic—everywhere—renders valuable 
conservation service. This is being 
augmented, now, by trained AC serve 
ice men who are carrying to all serv 
ice organizations the latest methods 
of diagnosis and repair of AC prod 
ucts (The panel below indicates what 
this service is, and why you need ig} 
We urge you to follow the simple 
suggestions—to save gasoline, oil, 
and tires. 

When replacement is needs 

ed, select AC—and be suré 

of complete satisfaction. 

AC SPARK PLUG DIVISION 

GENERAL MOTORS CORPORATION 
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ing accelerates the 

formation of soot and 

carbon in engine oil. 

If not constantly fl- 

tered from the oil, this 
dirt will clog piston rings, 
which causes increased con- 
sumption of oil and gas. So, 
replace your oil filter ele- 
ment whenever your dealer's 
AC Oil Test Pad shows that 
your oil is dirty. 
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SPARK PLUGS—Dirty or 

worn plugs waste as 

much gas as one cou- 

pon in ten. They also 
cause hard starting which 
weakens your battery. Under 
present slow driving con- 
ditions, have your plugs 
cleaned and adjusted every 
few months. 
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AIR CLEANERS—A dirty 
air cleaner increases 
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miles, it may be worn to the 
pointwhereacheck-up is due. 





Ss « r 
because it chokes down the 
flow of air into the carburet- 
or. Your air cleaner should 
be rinsed whenever your car 
is lubricated. 
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How Detroit Builds Guns 


(Continued from page 198) 


nion block of the 37-mm. gun, which must 
be held within .0005 inch, is being made by a 
company that used to make package ma- 
chinery for the canning industry. 

The acres of floor space at Olds devoted 
to making 75-mm. guns had been, in 1941, 
a vast assembly line, where men were 
putting on wheels, tightening nuts, fitting 
fenders—all the partlyskilled jobs that auto- 
mobile production involves. But today the 
assembly line for the 75 gun is only 75 feet 
long. Joe Smith, who in 1941 was tighten- 
ing tire lugs, today is running a broaching 
machine that cuts out the insides of a breech 
ring in one tenth of the time it used to take. 
Joe Doakes, who used to do rough sheet 
metal work, today is doing the delicate ma- 
chining of a powder chamber. 

There always was precision work in mak- 
ing the engines and running gear of auto- 
mobiles, but today that precision work and 
the number of precision workers have been 
multiplied—not only in the main war plants, 
but also in thousands of small-town parts 
factories. And in the same way, techniques 
of management, tricks of production, and 
hidden secrets of metallurgy have been 
spread through America at a rate we could 
not have imagined five years ago. 

And while production skills thus multiply 
in the gun factory, at a building near by 
hundreds of soldiers and sailors every three 
weeks are learning the intricate skills of 
maintaining the guns, taking them apart 
and putting them together blindfolded— 
just as thousands of other military men in 
other schools are learning the intimacies of 
airplane and tank engines and all the other 
complex instruments of war. Before the 
war America led the world in number of 
skilled mechanics. We will have millions 
more of better ones after the war. 

Bill White, screwing on nuts, never knew 
he could run a lathe. Farmer Jones’s son 
never knew he could doctor an airplane en- 
gine. The small town manufacturer never 
knew he could make as good a gun part as 
the next fellow. The symbolic Detroit sus- 
pected, but it did not really know, that it 
could convert itself overnight into an in- 
vincible armament industry—that it was a 
method of organization, planning, and teach- 
ing, able to lick any production job. 





Subscribers in the armed services who notify | 
us of change of address are requested to 
give us the key symbols appearing on the 
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THREADS THAT LIVES 
MAY| HANG ON 


The lives of flying crews may hang on the 
threads of nuts which stay put — hold fast 
against the chatter of gunfire, the throb of 
pulsing engines. 


We make such a nut. We have made more 
than three billion of them. And as far as 
is known, not a single one of these nuts 
has ever failed in service. 


It is the special virtue of Elastic Stop Nuts 
that they never loosen, slip, shake off or 
break. 


Small wonder they are used on every air- 

the} ) LOCKED on bolt SEALED of 
plane made in America — as many as by the action tap to protest 
50,000 in a single ship. of the hardened working threads 

c cellulose collor from corrosion 
see eS & &., =a ae = 


Some day these nuts will be available for HOLDS nut Ra ane 
_ ‘ : . iat thread against any oene- 
purposes other than the grim jobs of war. net Goaadl ard bolt. Made 


in all sizes 





— prevents 
axial play 


When they are, automobiles will be tighter 
and safer and quieter — everything from 
garden tools or farm tractors to radios and 
vacuum cleaners will give longer and less 
troublesome service. 


But that’s for the future. Today, all these 
tenacious nuts we can make go for an even 
more important purpose —which is the 
simple task of holding tight till the war 
is won. 


ELASTIC STOP NUTS 


Lock fast to make things last 


Ex.astic Stop Nut CorPoRATION OF AMERICA 
UNION, NEW JERSEY 
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WwW. MUST NOT “let him down” with poor equip- 
ment! See those snap buckles? They help to har- 
ness him securely to his parachute. They've got 
to be strong—light—smooth—and without defects! 

They're forged from tough alloy-steel. Then 
files of high quality, and proper cut and shape, are 
used to remove all fabric-wearing burrs and rough- 
ness—to prepare the buckles for plating or polishing. 

As in the case of hundreds of other important 
industrial filing operations, Nicholson makes and 
has helped to select The right file for the job. 

Seventy-nine years of experience reflect Nichol- 
son’s ability to make the best possible files for 
every kind of work, material and desired result. 
Nicholson and Black Diamond are the top-honor 
brands in this world-famous line of quality files. 
FREE — NEW BOOK, "FILE FILOSOPHY," for pro- 
duction and purchasing heads, foremen, key mechan- 
ices. Tells about the more frequently used of 3000 
kinds, cuts and sizes of files Nicholson makes; about 
files for special purposes; how to use, care for and 
select the right file—48 interesting pages. 


NICHOLSON FILE CO., 19 Acorn St, Providence, R.1., U.S.A. 


(Also Canadian Plont, Port Hope, Ont.) 
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Precision Bombing 


(Continued from page 44) 


unhealthy if one decides to slow down for a 
look around at that height. One has to duck 
into nests of hostile defenses, dropping de- 
layed-action bombs which, if they exploded 
on contact, would destroy the airplane as 
well as the target. 

This light bombing is used against enemy 
airfields, small installations, radio-location 
stations, minor rail junctions, etc. Its main 
value is that the light bomber can blunder 
out into weather that would ground the 


heavy bombers and thus keep the Conti- 
| nent’s defenses on alert watch at all times. 


Cut-down visibility means little to these 
ships which, equipped with awninglike flaps 


| and tricycle landing gear, can slip in and out 


of the dawn Channel fog, making life un- 
pleasant for the coastal defenses in France, 
the Low Countries, and even West Germany. 

Other equipment takes part in this low- 
level attack. The newest entry is the sting- 
ing De Havilland Mosquito, a twin-engined 
terror built entirely of resin-bonded ply- 
wood, which can divide one ton of payload 
between guns and bombs and move in at 
pursuit speed. There are only two German 
fighter planes in existence capable of match- 
ing the Mosquito’s level speed. Low-level 
bombing is just one of the ship’s many tal- 
ents. Its general operation procedure in this 
class is to come in on target at tree-top level 
with its low-speed superchargers in opera- 
tion, lay its eggs on target, cut into high 
blower, climb like a rocket, and get out be- 
fore the startled defenses have a chance to 
gather their wits. Specially rigged Hur- 


| ricanes, Spitfires, Mustangs, and Warhawks, 
| carrying light bomb loads, sometimes drop 


in for surprise visits. 
There is comparatively little day mid-al- 


| titude bombing over the Continent. This has 


proved the most dangerous type because 
the equipment is within the best operational 
range of the antiaircraft and fighter de- 
fenses. For a reasonable amount of crew 
safety, almost as much weight must be in- 
vested in defensive armament as would be 
installed in a heavy bomber. These ships 
have been found most effective in areas 
where the opposition is from fighter craft 
rather than from ground installations. 
There is, however, a fairly safe operational 
This is the zone 
where the accuracy of the light antiaircraft 
weapons has seriously fallen away, yet the 
altitude is not high enough for correct fus- 
ing of the heavier explosive shells. From 
this altitude the medium bombers have been 
(Continued on page 204) 
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Pegging Shoes Did [ Li Much Time lor School 





Little William Douglas bad to get bis 
first schooling piece-meal. 

Pegging shoes long hours in an attic 
workroom at the age of seven, be still 
found time to attend the rural 
school, twe miles away. Later, 
working hours improved and 

be could go to school regularly, 














“THERE'S A LIFE TIME OF “KNOWING HOW” 


IN W. L. DOUGLAS SHOES 


Maybe you've wondered what makes 
W. L. Douglas Shoes so uniformly 
good—so satisfying—wondered what 
the difference is. 

It’s simply that W. L. Douglas Shoes 
are made today as only young Doug- 
las knew how to make them. 
Because he had to learn his trade the 
hard way, William Douglas learned 
it the right way. He learned to make 
fine shoes—great shoes. And we at 
Douglas have never unlearned his 
lessons. 

That’s the reason you like our shoes 
so much today. 

There’s the master touch of young 
Douglas in them—a lifetime of 
“knowing how.” 


the-Wood”’ con 
tion assures better fil, 


$6,505.50 


other styles at *5.50 


THE 
CJMMANDER 
Service men and 
civilians choose 
jope tan military 
ype oxford, for 
llicdep walking 
= 4 No. 4563; 
in black, No. 4035 


= Douglas Shoes 


W.L. OUG. SHOE CO., BROCKTON, MASS. 


Stores in Principal Cities—Good Dealers Everywhere 


\ } Douglas “Dewn-to- 5 





BUY W. L. DOUGLAS SHOES FOR VALUE * BUY WAR BONDS AND STAMPS FOR VICTOR 








In accordance with WPB 
limitation order, Disston is manufacturing four 
Disston Hand Saws and two Keystone made- 
by-Disston Hand Saws as shown below... 
If you are doing essential work, see your Hard- 
ware Dealer about one of these fine saws: 


au PV =a 


Victory —Lightweight Straight-back pattern, the finest 
saw in the Disston Line. Made in 26-inch 7, 8, 10 and 
11 points cross-cut, 54 points rip. 


D-23 ax” 

™ + 

Lightweight Straight-back pattern. Always popular 
with saw users demanding quality and workmanship. 
Made in 24-inch 8 and 10 points cross-cut; 26-inch 


7, 8, 10 and 11 5% points rip. 


i ii points Cross-cut, 


=e 
DS 
Medium weight, Skew-back pattern, ““The Saw Most 
Carpenters Use.’ Made in 20-inch 10 points cross-cut; 
?2-inch 8 and 10 points cross-cut; 24-inch 8 and 10 
7, 8, 10 and 11 points cross- 


points cross-cut; 26-inch 


cut, 54 points rip. 


oe .. 
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D-7 
Lightweight Straight-back pattern. Universally popu- 
lar moderately priced Disston quality. Made in 26-inch 
7, 8, 10 and 11 points cross-cut, 54 points rip. 


K-6 Challenger, a popular priced Keystone made-by- 
Disston Skew-back saw. Made in 26-inch 8 and 10 


points cross-cut, 5}4 points rip. 


K-4 Airmaster, a popular priced Keystone made-by- 
Disston Straight-back saw. Made in 26-inch 8 and 10 
points cross-cut; 54 points rip. 


MAKE TOOLS LAST with the help of the instructive 
Disston Saw, Tool and File Manual—FREE from your 
hardware dealer, or write to us for your copy. 


HENRY DISSTON & SONS, INC. “] 
710 Tacony, Philadelphia, Pa., U.S.A. <2. 
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Precision Bombing 
(Continued from page 202) 


used with good effect against secondary tar- 
gets and for diversionary action in support 
of the heavy ships by day or by night. 

These ships have an operational method 
similar to that of the heavy ships. Their 
bombing method is a precision run up to the 
target under the control of the bombardier, 
who uses our regular automatic bombsight. 
There are two basic uses in Europe for ships 
of this class. The first, as previously stated, 
is for direct action against secondary ob- 
jectives which do not warrant the attention 
of heavy bombardment. The second—and, 
in the European theater, the more important 

is the diversionary function——pulling fight- 
er power away from important target areas, 
thus leaving them open for direct punish- 
ment by the heavy bombers. 

Our equipment in the medium-bomber 
class consists of the Martin B-26 (Maraud- 
er) and the North American B-25 ( Mitch- 
ell). In the medium class the British still 
use the Wellington and the Maryland, al- 
though in some circles the Bristol Beaufort 
is put in the same category. 

The brunt of the attack, the final blows 
that will paralyze the Reich and leave it 
stunned and inert, ready for invasion, will 
come from the heavies—the four-engined 
class which night and day will haul weight 
over the Continent to flatten the 150 vital 
areas. The division of the job into day and 
night bombing was dictated by a practical 
application of the men and ships available. 

The general air strategy was to allow the 
American equipment and crews to operate 
by day in their high-precision raids while 
the R.A.F. performed their pattern or area 
bombing at night. One has only to study 
the history and background of both bom- 
bardment organizations to mark the wis- 
dom of that decision. The B-17 design was 
developed in the old days when an isolation- 
ist-minded nation saw the air problem in 
terms of defending the United States from 
our own shores. The military objective of 
the Flying Fortress class was to create a 
ship that was capable of sinking the indi- 
vidual units of a potential invasion fleet, ship 
by ship, in midocean. The basic assumption 
was taken from the automatic bombsight 
and the amount of explosive projectiles it 
would take to sink a capital ship at 70 per- 
cent efficiency. The closely integrated crews 
and their training setup was based on this 
kind of operation—hitting an exact target 
with a four to five-ton explosive load from 
levels above the optimum range of antiair- 

(Continued on page 206) 
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worry about 
missing 
the boat 


but here is one worry you can avoid 


OU can “miss the boat” these days, if you 

lose the use of your car. And lose it you 
may, if irreplaceable engine or chassis parts 
break down. 

Even though you drive your car much less, 
it needs regular care. Batteries go dead for lack 
of use, tires need constant checking. Water and 
sludge in crankcase may rust idle bearings and 
pistons. Scale and rust can ruin your radiator. 

Avoid such worries with Marfak 40-Point 
Chassis Lubrication Service. Your dealer 
checks your car, point by point, from fan to 
differential against bis Marfak chart. No guess- 
work here. Marfak means accurate protection 
for every vital part. 
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Precision Bombing 
(Continued from page 204) 


craft, or at altitudes of 28,000 feet and up. 

Britain lived closer to the problem. In the 
days before the American equipment was 
available, the spot precision bombing was 
done by medium bombers, but the loss rate 
was quite high. Therefore the heaviest 
bombing was done at night. The British 


| theory of night bombing was that if enough 


explosive was dropped into a particular area, 
by the law of averages part or the whole of 
any objective inside it would be demol- 
ished. The problem resolved itself to a 
simple job of getting the greatest possible 
amount of weight over a predetermined area 
under the cover of darkness, dumping it, 
and high-tailing for home. 

Up to this point the joint effort has 


| worked out quite satisfactorily, for the 


Raiding with the Rangers, cross country scouting, 
front line dispatch riding ... those are some of the 
motorcycle jobs that call for red-blooded riders with | 
daring and courage, cool heads and resourcefulness. 

In flashy, flexible performance on a dozen battle 
fronts, Indian Motorcycles are backing up these 
riders with all of Indian's famous power and speed 
and sturdy dependability. The soldier who rides an 
Indian knows there's no safer motorcycle built. 

And you'll know it, too, when you ride the great 
new Indians that will be yours for good times and | 
economical transportation after this war. In the 
meantime, let your Indian dealer help keep your 
present motorcycle in fighting trim...and ask him 
about his reconditioned “buys”. 


equipment has been used for the jobs for 
which it was built. Any other application 
would be a waste of equipment and effort. 
One of the greatest shortcomings of our 
Fortresses and Liberators is being remedied 
by equipping them for flying and fighting 
at night. This will enable them to take ad- 
vantage of the cover of darkness for one leg 
of a long round-trip bombing flight. They 
will time their raids to put them over the 
targets at dawn or dusk, when the bomb- 
sight can be used, with only half of the trip 
exposed to daylight dangers. 

What kind of bomber will the near future 
bring forth? It is conceded that neither 
the American nor the British bomber is 
ideal for all-purpose, ‘round-the-clock op- 
eration. It would, in operational theory, be 
desirable for one design of ship to be able 
to operate around the clock and, by ad- 
justment within the structure, answer all 


| purposes. Several experts have offered 


opinions as to what this design might look 
like, and the consensus is represented by the 
drawing on page 45. 

This may be the ship of the future. How- 
ever, the current battle must be fought with 
the designs on hand. Fate played Hitler a 


| nasty trick when the United Nations, 
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watching for him on a variety of fronts, 


developed an equal variety of aircraft types. 
If we can, from this day forward, provide 
sufficient numbers of aircraft and crews by 
accelerating production and training, the 
Axis’ days are truly few in number. For the 
hour the United Nations airmen can put the 
major enemy nerve and production centers 
out of action simultaneously, invasion is 
just a step across water. This, however, 
takes bombing—heavy and unceasing, by 
day as well as by night! 
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Guns That Stalk Their Targets | 


(Continued from page 122) 


connected with the Ordnance Department. 
The late Plinty Holt, inventor of the cater- 
pillar tractor, and Christie were active both 
in designing and manufacturing mounts. 
In 1920 two Ordnance-designed Mark VII 
motor carriages were built by the Holt Trac- 
tor Company, one for the 75-mm. gun and 
the other for the three-inch gun and the 
105-mm. howitzer. These carriages were the 
first to carry the gun with its muzzle point- 


ing forward—one of the big advantages of 

modern self-propelled mounts. Their weight OILING OF HOES COULD DESTROY 

was under six tons and their V-8 72-horse- | HARD-TO-KILL ATHLETES FOOT FUNGI THAT MAY THRIVE IN 
SHOES AND RE-INFECT FEET. YOU WOULDN'T BOIL SHOES, BUT 


power engines gave them a speed of 30 miles 
per hour, which was considered so much too YOU CAN FIGHT ATHLETE'S FOOT IN SHOES AND ON FEET, BY 


fast that it was reduced by two thirds. They USING QUINSANA on oa 
could climb a 35-degree slope and cross a BEWARE OF SYMPTOMS 


34-inch-deep stream, and they burned only : 
half a gallon of gasoline per mile. Rubber OF ATHLETE'S FOOT :- PEELING AND 
blocks were used to absorb shocks. The gun CRACKS BETWEEN TOES, ITCHING, 
crews were protected by removable front SOGGY SKIN. EVEN MILD CASES ' 
and side shields. Men who worked on the MAY SUDDENLY BECOME SERIOUS ' 
Mark VII's say that they would be rated 
good self-propelled guns even by present- 
day standards and that the Germans made 
no mistake when they modeled their 105-mm. 
self-propelled howitzer after them. 
The Christie motor carriage for the 155-mm., 
G. P. F. gun also was produced in 1920. 
It weighed 20 tons, and its speed was 15 
miles per hour. Like most Christie combat 
vehicles, it used both wheels and tracks. 
Adjusting the removable tracks over the 
wheels was a half-hour job. Six 33-ton 
track-laying mounts for the 155-mm. gun or 
eight-inch howitzer were built and service- @ 
tested shortly afterward. The following year CLEARED UP PRACTICALLY 
two Christie carriages for the 75-mm. gun ALL OF THOUSANDS OF TEST 
or 105-mm. howitzer were built. They CASES OF ATHLETE'S FOOT. USE 
weighed about eight tons and had a top QUINSANA DAILY FOR 
speed of 20 miles per hour. PREVENTION AND RELIEF. Use Quinsana on feet daily 
Then for several years meager appropria- ALSO EXCELLENT FOR oe ae 
tions restricted development to the rebuild- 
ing and improving of existing models. In 
1928 a mortar mount was built on the 
chassis of a T-1E1 tank. Two years later 
the T-1 motor carriage for the 75-mm. pack 
howitzer was produced. It weighed six tons 
and could do 21 miles per hour. 
The T-1 was the last self-propelled gun <y 
We 


built in America until the Nazi blitzkriegs in 


: \ absorb moisture, reducing 
Europe showed how essential these weapons chances of re-infection 
were in mechanized warfare. Until they 
were broken up for scrap metal, the old 
mounts were preserved as curiosities or al- 
508. ges 





Shake Quinsana into shoes 





lowed to rust on scrap heaps at the arsenals. 
But that effort and money wasn't wasted. frwaares 
Since the M-7 made its sensational initial 
(Continued on page 208) 
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 . Dependable fools are as 
essential... as expert pilots” 


... Says PAN AMERICAN 
WORLD AIRWAYS SYSTEM 


Boldly blazing new sky trails . . . steadily thrusting 
our air frontiers across farthest oceans and conti- 
nents ... the far visioned pioneering of Pan-Amer- 
ican World Airways forms one of the most brilliant 
chapters in aviation history. And wherever Flying 
Clipper wings have soared over world-wide routes, 
Snap-on tools have played their part. 
“We have used Snap-on tools with confidence and 
satisfaction since the earliest days of our service,” 
say Pan-American Maintenance superintendents. “De- 
pendable tools are as essential as expert pilots. In 
the shops of both seadromes and airports, our me- 
chanics praise Snap-ons for ease of handling, work- 
ing speed, accuracy and long life.” 
Snap-on tools are endorsed by every leading air line 
. » widely used in the greatest aviation plants . . . 
and by the skilled maintenance crews of our Flying 
Forces. In thousands of busy war plants, where tool 
speed and accuracy count heavily, Snap-on tools 
are the choice of better mechanics. 


SNAP-ON TOOLS CORPORATION, Kenosha, Wis. 
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appearance at El Alamein, much has been 
written about the fact that its production 
layouts were drafted in 16 days and that 
three weeks after the blueprints were com- 
pleted the first models were being tested. 
That would not have been possible without 
the know-how acquired by our Ordnance 
Department during its decade of pioneering. 

Meanwhile, the Germans were emphasiz- 
ing the importance of self-propelled guns 
pointing in the direction of the march, but 
in spite of these views published widely in 
Germany as early as 1936, actual use of this 
type of weapon came as a surprise. Most 
important of the Nazi self-propelled guns 
are the 75-mm. assault gun, 105-mm. 
howitzer, 105-mm. gun, and 150-mm. gun. 
One captured by the British is a 150-mm. 
howitzer on the chassis of a French Renault 
light tank. 

Our real start came two years ago with 
the realization by Brig. Gen. Andrew D. 
Bruce, then a lieutenant colonel on the 
General Staff, that the best way to beat 
tanks is with quick-acting, high-velocity 
guns. It would take even the smartest crew, 
he reasoned, about 40 seconds to unlimber 
its gun from a truck, swing it around, and 
fire. In that time a tank could approach 
within range, stop, and still have 10 seconds 
to fire several carefully aimed shots. What 
we needed were guns that would always be 
pointing the right way and could be fired 
the moment an enemy tank was sighted. 

Bruce was put in command of an experi- 
mental tank-destroyer battalion, and the 
Ordnance Department made up for lack of 
self-propelled guns by combining standard 
guns with standard vehicles. It delivered 
over 50 in two months. Our 75-mm. high- 
velocity tank gun mounted on a T-14 
armored half-track scout car produced the 
M-3 motor carriage with a road speed of 
50 miles per hour. It points forward, is 
mounted so the driver can remain in his 
seat when it is fired, and throws a projectile 
that will penetrate most tanks at 1,000 
yards. Its three-man gun crew is protected 
by armor and a .50 caliber antiaircraft 
machine gun. 

Lighter destroyers were made by mount- 
ing 37-mm. guns on jeeps and T-8 motor 
carriages (swamp buggies). Later the 37 
was put on Fargo %-ton trucks. 

Tested in maneuvers in the fall of 1941, 
the battalion was so successful that more 
were organized and a Tank Destroyer Com- 
mand was formed with Bruce, promoted to 

(Continued on page 210) 
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ACHIEVEMENT OF A SINGLE PURPOSE 


A SINGLE purpose spurred the engineers who planned the Allison 
engine. * A single purpose moves the metallurgists who test and 
choose the fine materials that go into it. * A single purpose 
guides the skilled hands of the craftsmen who machine and 
fit its gleaming parts with precision that finds few counter- 
parts in volume production. * That purpose is tocreate 
the finest aircraft engine ever built. * How well 
that purpose is attained is being written in the 
records of the planes which the Allison powers 
—and in the standards it is establishing, at 
home and abroad, for sturdiness and 
dependability. * Employed in several 
types of American fighting planes, 
the Allison is proving before the 
world the ability of America 
to work to levels of quale 
ity andexactness never 
before approached, 
Many Allison parts 
are electrically checked 
for accuracy by instrue 


ments measuring in 
millionths of an inch, 


LIQUID-COOLED AIRCRAFT ENGINES 1 /hé oun | 
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WANT SOME TIPS ON 


BORING TOOLS? 


yale = WILLIAMS? 
—,, TOOL DATA 


(epee) Sueets 


@ Ifyou ope rate a lathe, you'll want Data 
Sheet No. 2. It discusses modern tools for 
boring and internal threading: Other data 
sheets in this free series (all punched for 
3-ring binder) cover the ma ne listed 
below. Circle the numbers on coupon in- 
dicating subjects desired and mail today. 


« Characteristics of W aus’ 7. Data on Williams’ 
Superior’ Wrenches, lurning-Tools« 


. Data on Williams 8. Data on Williams 
Boring Tools Superior” Wrenches 


. Data on “Vulcan” 9S. Saving Time wit) 
Chain Pipe Tonys Williams’ “Supersockets” 


. Data on Wil ne 10. Data on “Vulean”™ 
Supersocket’’ Wrenche Kye Bolts 


» Data on “Vale 14. Data on Williams’ 
Lathe Dogs, coc" Clamps 

. Data on “Vulean”™ 12. Use of Williams’ Cutting- 
Chain Pipe Vises Of Tool Holders, 


43. Use of Williams’ Knurling Tool Holders 


MAIL THIS COUPON 


J. H. Williams & Co., Dept. § -743, Buffalo, N.Y. 
Please send Data Sheets circled below 


223:e48sus6é6é7 8 @ 30 8&8 12 383 


Name 
Address 


City - —__—— Stste—____ 


eM 
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brigadier general, at its head. Lieut. Gen. 
Lesley J. McNair, chief of the Army Ground 
Forces, gave Bruce full credit, remarking 
that seldom has one man both the vision to 
conceive such a project and the ability to 
carry it through to full bloom. 

The motto of the tank-destroyer units is 
“Seek—-Strike—Destroy.” They have but 
one mission, destruction of enemy tanks. 
Superior speed enables them to beat the 
enemy to positions of ambush, and superior 
guns enable them to make the kill. 

Our new three-inch antitank gun, only 
1/20 inch larger in caliber than the 75, has 
a longer barrel and uses a much heavier 
charge. A single solid hit will disable any 
known enemy tank up to—and probably well 
over—2,500 yards. Still another anti-tank 
gun is smaller than the 75, but has greater 
armor-piercing power. 

Nicknamed “The Priest” by the British 
because of the altar-like appearance of its 
machine-gun mount, the new 105-mm. self- 
propelled gun-howitzer is an eight-foot-long, 
1,200-pound, mechanized support gun for 
armored divisions. It is an ideal all-purpose 
weapon. Used as a gun, it has a fairly high 
velocity and a fairly flat trajectory, and its 
33-pound, 4.1-inch-diameter projectile will 
penetrate medium-tank armor at 2,000 yards. 
As a howitzer, it has an extreme range of 
over seven miles, throwing high-explosive 
shells at a high angle to destroy emplace- 
ments protected from direct fire. Its speed 
of over 35 miles an hour enables it to keep 
up with fast tanks on the march and to 
outmaneuver German medium tanks. 

Even newer is the M-10 tank-destroyer 
mount (P.S.M., May °43, p. 72), already 
battle-tested in North Africa and now being 
produced in quantity. Although the M-10 
is a full-tracked vehicle with heavy welded 
armor plate, it is faster than most tanks, and 
its high speed and low silhouette make it a 
difficult target. It carries a gun that is 
larger than the 75, packs a mighty wallop, 
and is more than a match for the German 
88-mm. converted antiaircraft gun. 

Newest and biggest of all is the M-12 
motor gun carriage, which mounts our 155- 
mm. gun. Utilizingy the chassis of an M-3 
tank, this highly mobile weapon can throw 
a 95-pound projectile more than 10 miles 


| and could knock out the biggest tank or 


even sink a heavy cruiser at that distance. 
This juggernaut on tracks is especially ef- 
fective against enemy artillery and forti- 
fications and can work in any terrain suit- 
able for operations of medium tanks. 
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IN A TAPERED ROLLER BEARING 


COUNT THE ROLLS... 
-- - THE ROLLS COUNT! 


x The number of rolls in a bearing is of utmost importance— 


for rolls carry the load. 


Obviously, more rolls carry more load. And, with the load 





distributed over more rolls, each roll has a smaller part of that 


load to carry. Result: longer bearing life. 


Thanks to improved design, Tyson is able to add more rolls 
around the raceway— about 30% more, on the average. Size 


for size, the Tyson ‘‘All-Rolls’’ Bearing has more load capacity 


... has longer life . , . has greatest rigidity. 


“Tyson 


HEAVY-DUTY BEARINGS 








TYSON BEARING CORPORATION 
MASSILLON, OHIO 





include precision parts for America’s airplane engines 














From coast to coast in the plants of the nation's 
famous war producers — and in many of the 
hard working mobile machine shops of our 
forces — modern Atlas Lathes, Drill Presses 


Shapers, Arbor b nc —_ 
records in a. 
Kalamazoo, Mich. \ ‘a 
-Twen Cltltts, 
7OOLS FOR YOU 


( 
{== 
fighting 
Milling Machines, 
setting ncw 
precision production. Atlas Press Co., 
755 N. Pitcher Sc.. 


y 
hit Test! 


Presses are 


Here’s already colored wax 
in HARD-TO-GET COLORS 


@ If you've got a nick or mar to cover 
in a table top ...or want to bring back 
the rich, mellow finish on an old piece 
of cherry, maple, or pine furniture . .. 
or finish a repaired section to match 
older wood . . . here's an assortment of 
colored woxes all ready to use. 
Shinola Wax Shoe Polish in Tan, 
Brown, Oxblood, and Black, applied 
and finished as any other wax, is also 
grand for models, leather, linoleum, 
while Shinola Tan is swell for autos. Re- 
member too — Shinola is tops for shoes! 


KEEP ’EM 10: 
SHINING WITH The Dex Peane tne. 


SHINOLA 


IN ALL COLORS: TAN — BROWN — OXBLOOD = BLACK 
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Spring Mounted: on T-Square 
Holds It in Position 








{ 


3} 


i... LENGTH OF __ 4.) HARDWOOD 
DRAWING BOARD 














TO PREVENT a T-square from falling off 
the drawing board and to keep it aligned, 
the method shown above may be used. Cut 
a portion of clock spring to size, punch a 
hole in the center, and grind off rough 
edges. After shaping it as shown above, 
screw it to a piece of hardwood, which in 
turn is screwed to the blade of the T-square 
at such a distance that sufficient tension is 
obtained in the spring when the square is 
fitted to the board._-EUGENE MERKIN. 


Rubber Suction Cup Keeps 
Ash Tray from Sliding 


A METAL ash tray can be prevented from 
sliding around on a polished surface or a 
glass-topped desk by drilling a small hole in 
the center of the tray and attaching an or- 
dinary rubber suction cup. If the tray is 
glass lined or cannot be drilled for any rea- 
son, use a double suction cup instead of a 
single one. Picturesque ash trays for a sea- 
side cottage or summer cabin can be made 
from large clam shells by drilling them and 
adding suction cups so that they will rest 
firmly on the table.—J. R. DICK. 


Push Button Prevents Shorts 
as Child Plays with Train 


t LET a young child play with an electric 
train in safety, connect a door-bell but- 
ton in series with the track and transform- 
er. Tre train will run only while he holds 
down the button. Should it jump the track, 
a short circuit won't cause trouble because 
he will release the button to put the train 
back. If he tires of playing, the current is 
shut off automatically. However, be sure to 
disconnect the transformer from the house 
line at night.—-HAROLD GRIMM. 
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Although right now we are building for the Future, all our energies 
at the moment are concentrated on the protection of that Future by the 
manufacture of Precision Optical Instruments and Communication Radio 
Systems for our Armed Forces. . .. Out of the Crucible of War will 
come new ideas, new materials and new methods. Thus we are also 
building for you. . . . The apprenticeship we are serving under the 
taskmaster of war needs, is streamlining our designs, stimulating our 
ideas and strengthening the skills of our hands—These Jewels of Today 
will make finer Instruments and better Cameras for you Tomorrow. 


n 
“Jewels of Today” is one of a (C ) IN 7 (a= | CC 
series of adv. -tisements appear- y Ys VAY, i. (R »)) 
ing in several of the leading 
nationel magazines . . . to 
acquaint the people of America 
with Argus products . . 


and peace. 


. in wer 


MILITARY OPTICS 
BY 


dp ym ee an A! | a By 
° io GRE» weer al 


c 
The Argus that made 
camera history 








Learn more about composi- 
tion — lenses — film— and 
helpful hints for using any 
camera. Send 25c today for the 
56-page book “Good Pictures” 
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PRECISION OPTICAL 
INSTRUMENTS 
7 
AVIATION RADIO 
EQUIPMENT 
. 


BUY WAR BONDS 


MONTHLY 


hen 


writing to adve 








"YANKEE" TOOLS 


GET THINGS DONE! 


Speed is their middle 
name. Like an arrow in flight, they go 
true to the mark in straight-line pro- 
duction, Spiral Screw Drivers. Auto- 
matic Drills. Ratchet Bit Braces. Tap 
Wrenches. Quick-detachable Vises 
with swivel bases. These and other 
“Yankee” Fine Mechanics’ Tools get 
things done . . . with speed and pre- 
cision, ® Speed is inherent in the 
very design of “Yankee” Tools, which 
for almost a half century have con- 
tributed to the efficiency and reputa- 
tion of American production ... a 
priceless asset in a war where time 
is the greatest shortage of all. 


“YANKEE SPIRALS” 


SIMPLE + COMPACT + STRONG 
A SIZE FOR EVERY PURPOSE 


“YANKEE TOOLS 


make good mechanics better 
North Bros. Mfg. Co., Phila., U.S.A. 
Established 1880 


Makers. also, of “ Yankee-Handyman” Tools 


ANYTIME! 


110-Volts A. « ANYWHERE! with 


Katolight Generators and Power Plants 
| 


Furnish same kind of current 
as City power lines per- 
mitting emergency hook- 
ups right out in 
the field for oper- 
ating repair equip- 
ment suchas drills, 
grinders, saws, etc. 
for making on the spot re- 
pairs; transmitters & re- 
ceivers; portable X-Ray equipment. 

Good deliveries on A.C. generators 300 through 
15,000 watts. Available all standard voltages. 
Good voltage regulation. 

Kato’s entire production at present must be 
confined to orders with high priorities. 

Also manufacturers of a complete line of 
rotary converters and complete power plants 


KATO ENGINEERING COMPANY 
104 Elim St. Mankato, Minn., U.S.A. 
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Our Tested Shop Blueprints 
Guide the Craftsman 


THE home workshop offers you countless 
opportunities to spend your spare time both 
profitably and pleasurably. POPULAR SCIENCE 
blueprints give full working instructions for 
making many useful articles. They offer a 
wide selection of plans for furniture, toys, 
models, novelties, and other projects. A few 
of these are listed below. For a complete 
list, send a stamped, self-addressed envelope. 


Coffee Table with Spiral legs, 245A 

Destroyer model, MAYO class, 124” hull 

Early American Round-Top Stand, 191A 

Early Colonial Pine Chest, 32” long, 21” 
24” high, 308A 

Fireside Bench, Colonial, 

Hostess Tray, Modern 
Hammer, Lathe Dog, 412A 

Sewing Cabinet of 1812, 178A 

Six-Footed Coffee Table, 14” high; top is 14” by 

26”, 327A . 

Tavern Table and Scroll Mirror, 105 : 

U.8. Battleship TEXAS, 3’ hull, 197-198-199-200 1 

Five-Piece Desk Set, Nautical Lamp, 410A 

Workbench for Home Shop, 24” by 58” by 
high, 405 : ‘ 

How to Make Your Own Marionettes (24-page 
booklet) . . 

Paper-Towel Roller, Bud Vase, and Trick Dove- 
tail Joint, 371A 


415R 


deep, 


187-188A 


Book Ends, Machinists’ 


34%” 





Popular Science Monthly 
353 Fourth Avenue, New York, N. Y. 


Send me the blueprint, or Slueprints, num- 
bered as follows: 


I am inclosing dollars 


Name 








Street 


City and State 


name and address very clearly) 


| 
| 
| 
| (Please print your 


—_ 





POPULAR SCIENCE 


writing ft 





%& To speed the doy of peace... 


= hina 


1600 miles across rivers and through forests... over 


Lyd WE to T Alaska 


mountains and muskeg.. 


.in 9 months U. S. Engineers create 


the Alcan Highway .. -and Evinrudes were on the job! 


“Impossible . . . fantastic . . . monstrous,” 
said the critics. Towering mountain 
ranges, vast wilderness, great rivers, every 
obstacle known to road builders blocked 
the way. A fraction of the project could 
easily take years to complete. 

In March the Corps of Engineers swung 
into action. Miracles were demanded — 
and accomplished. The world knows 
only the results. In December the Alcan 
Highway was through! The lifeline for 
Alaska’s defense and America’s safety 
stretched securely from Dawson to Fair- 
banks, and trains of freighter trucks were 
rolling the length of it! 

Alcan is a military highway now... 


but some peaceful summer to come you 
may decide to try your fishing luck in 
sporty lakes and rivers up near the Arctic 
Circle! Swiftly covering these spectact- 
lar miles you'll gain fresh appreciation 
of the greatest road building accomplish- 
ment in history! 

We're proud that Evinrudes served on 
that job .. . and equally proud of the 
Evinrudes that are faithfully perform 
ing many another wartime task for the 
army, navy and marines. Until Victory, 
Evinrudes are being built only for the 
armed services . . . then there will be 
brilliant new Evinrudes for peacetime 
pleasures again! 


EVINRUDE MOTORS, Milwaukee, Wis. 


Evinrude Motors of Canada, Peterboro, Canada 


* EVINRUDE 


OvUrsBpBOA RD 


buy MORE War Bonds. 
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Movies eoe 


are Eagerly awaited 
at our far distant outposts 


Every inch of space in our vast fleet 
of cargo planes is precious—is urgently needed for 
transporting vital medical supplies and im- 
portant war materials. Still our government 
considers motion pictures so valuable to the mainte- 
nance of high morale in the U. S. armed forces 
that the latest films, in 16 mm. versions, are 
classed as a “must” for our wartime skyway 

freight lines. 

Thousands of Ampro projecters are being 

utilized in a vast 16 mm. motion picture program 
for training and entertaining United Nation 
soldiers oa both fighting and production fronts. 
Still more projectors are needed! Private 
owners of 16 mm. projectors are urged to 
contact Civilian Defense authorities in their local 
communities and enlist their machines in this 
vital wartime program. 

100% of Ampro facilities are engaged in the 
production of projectors and precision war equip- 
ment for the United Nations. Ampro engineering 

research continues undiminished—assur- 
ing civilian users more effi- 
cient projectors than 
ever when the war is 

over. In the mean- 

time you can plan for 

the future by keep- 

ing up with the new- 

est developments in 

16 mm. projectors. 

Write today for 

latest Ampro Catalog! 


AMPRO CORPORATION, 2851 N. Western Ave., Chicago, lil. 


AM PRD 
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Chilled Lard Aids Craftsman 
in Cutting Glass Bottles 


ONE way to cut off the top of a bottle or 
jar is to pour in melted lard up to the level 
at which the break is desired and chill the 
bottle in the refrigerator overnight. Then 
place it in a sink and pour in sufficient hot 
lard to cover the cold lard completely. 
In a few seconds the upper portion will snap 
off evenly and without chipping. The sharp 
edges of the glass may be rounded with a 
file and a coarse oilstone until smooth 
enough to handle.—STEPHEN CAVELL. 


Handy Punch Is Easily Made 
from an Old Car Magnet 


ORIGINAL 


_ 
a 








£ 
7 





MAGNET AS ALTERED 


A MAGNET from a Model-T Ford can be 
made into a handy punch for sheet metal, 
clock springs, and the like. Heat and bend 
the legs of the magnet parallel as shown. 
Drill a hole through both for the size of 
punch desired. If you intend to punch holes 
in clock springs, the legs should be re- 
tempered.—C. G. GUTTINGER. 


Auger Bit Used in Drill Press 


TO MAKE an ordinary auger bit suitable 
for use in the drill press, cut off the square 
shank, then file off the thread of the spur. 
File the point to have three or four flat 
sides, similar to a pyramid. These flat sides 
form cutting edges that remove stock as 
they pierce the wood, whereas a cone- 
shaped point is likely to cause the stock to 
split because it forces the fibers apart in- 
stead of cutting them.—E. C. HANLEY. 
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A Tribute...and A 


Responsibility 


When the men and women of Stanley Tools, Division of The Stanley 
Works, received the Army-Navy “E” award on February 13, it was 
a much prized tribute to a great production team. Of particular 
interest is the fact that it came during the one hundredth anniver- 


sary year of the Company. 


Upon their shoulders has rested a 
triple burden. They have been called 
upon to supply (1) tools for the armed 
forces...to construct and maintain 
camps, bases, and barracks; (2) tools 
for war industry ...to build plants, 
ships, planes, and other implements of 
war; (3) tools for the home front... 
to maintain farms, schools, institu- 
tions, and essential civilian industries. 


1843 (STANLEY) 1043 


Hand in hand with this honor for 
past performance goes a great respon- 
sibility for future performance. These 
men and women fully realize this re- 
sponsibility. Far from being contented 
with the ‘‘contribution to Victory”’ 
already made, they are striving to 
make a greater contribution in the 
future. Stanley Tools, Div. of The 
Stanley Works, New Britain, Conn. 
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Keep car radiators cleaned out for 
greatest motor efficiency. Use 


Sani-Flush 10¢ and 25¢ sizes 
Directions on can 
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Doing a 








FOR YOUR CONVENIENCE 


it has been arranged so that you can call 
Western Union from your home and the 
charge for the telegram will appear on your 
next telephone bill. Call from coin box also, 
if you wish. 








Q2NAN 
Winning Job in the War 


Thousands of ONAN ELECTRIC 
PLANTS are providing vital power 
for countless War Tasks. 
Gasoline driven, Alr or Water 
Cooled. Sizes from 350 to 35,000 
watts—A.C. or D.C. or Dual out-_ 
put; 50 to 800 cycles; 6 to 4000 
volts. 
We'll be glad to furnish de- 
tails on your present or post- 
war need for Electric Plants. 


EES TE 
D. W. ONAN & SONS 
1805 Royaiston Ave., Minneapolis, nn. 2) 














516 PAGES, 512 ILLUSTRATIONS 
WEW EDITION, A Written in a non-technical lan- 
VERITABLE STORE-| guage with a yy | 


“=T WoUSE OF (NFOR-| diagrams, charts and tables. 


i beginner and expert. 
MATION OW NEWEST | Ziect aid to Seg : 
pplications explained. 00 
TECHNIQUES, METH- Cross-reference index. 99 


ODS, MATERIALS AND 


Post Pm 
Sent on § Days Approval 


ORDER VOUR BOOK TO? AV- “One of the World Largest 


a 

ARC WELDING 
LESSONS BOOK 
192 PAGES OF STEP- 
OY- STEP LESSONS THAT 
LET YOU TEACH TOURSELE 
USED AS THE TEXT 

vw nogaat scwooe 19° 


PROCEDURES, HOBART BROS. Box P-731, Troy, Onto : Orden Yours New 


Welders” 








INTRODUCING-New Victory Model 
*“HANDIWELD ELECTRIC ~ 


Ant 


PLUGS INTO 
LIGHT SOCKET 


Victory Model Handiweld 
Arc Welder operates from 110 
voits, A.C. or D.C. current same 
as other arc welders higher priced 
generates tremendous heat towe id 
all metals. Not a toy welder that 
uses carbons, but actually 
standard coated rods—sizes 1 
and 3/32”. However, due 
Priorities a enerous supply 
of 1/16” rods only are sup- 
plied with the welder. Guaran- 
teed not to burn out. Repairs 
fenders, auto bodies, radia- 
tors machinery arts, etc 
Take Victory Model Handiweld 
anywhere to job, operate right 
from light socket. You'll fin 
thousand uses Sor this welder around your home 
p. A rag factories, repair sh 
plumbers, farmers, et< 
a ‘‘Victory Mc , Handiweld now. SEND NO MONEY 
i rush one to you with rods. gogez operating in 
t i all me essary parte with the exception of a lis 
s small 5 of extension cord; these most everyone ha 
nan only $1 95 ‘pews a few cents postage. If not delighted return 
y fel Handiwe days fre m receipt an nd m mey F if 
Rush your order 


KUMFY ‘PRODUCTS 1 INC., Dept. R-205, Cincinnati, Ohie. 


s; mechar 


ers:.: 


14 wood catalog! 
(DEAS for experts ost" 
BARGAINS in rare we 
ALL kinds of supplies 
rere woods in color 


10¢ to 
CRAFTSMAN WOOD SERVICE Co. 
2729 S$. Mary St., Opt. B-35, Chicago, til. 


fans. s 


posted! Send 


OTTAWA 
Falls Tree—Cuts Log Mm TRACTOR 


Fits rear power take-off shaft. 
Drive thru gear reduction. 18-in. stroke, 
10-ga. blade. Economical, saws to profit. end Price Uist 
OTTAWA MFG. CO., D-701 Forest Avenue, OTTAWA, KANSAS 


NEW INVENTION 


Clectroplates”Brush 


New, patented invention 

big earnings AT HOME. ok aa auto- 

parts—worn articles in homes, stores, —_ 

restaurants, etc.,with durable, rkli 

coat of metal—with stroke of of brush 

simple, quick. Genuine Gold, Silver, Nickel 

Cadmium, ete, Everythi furnished. Outfi 

complete, ready for use. shop *- — 

Clear from $2 to $5 an hour rin hifetime busi- 

ness. Small investment starts you in business. 

Steady repeat. Machine can pay for itself in 

week. Send TOI cy for FREE SAMPLE 

and illustrated BOOKLET how you can have 

a life income from a business of YOUR OWN 
It upon satisfied customers. Act at once! 


WARNER ELECTRIC COMPANY 
663 N. Wells St., Chicago, II., Dept. 403 
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Ne More Damage from Condensation or Sweati Pipes, 
Water Softeners, Tanks, Walls, Ceilings and Air Ducts 


A SURE CURE— sensational plas- 


tic cork coating prevents condensation drip 

from metal, concrete, brick, wood, plaster or 

composition surfaces. Protects metal against 

rust and corrosion, prolonging life of pipes, tanks, etc 

Forms a moisture-proof, insulation type coating. Apply 
with brush, trowel or spray. 

Requires no maintenance. A gallon covers 30 fect of 

. pipe. Comes in 1, 5 and 55 gallon drums. Get at 

Hardware, Plumbing, Mill Supply Dealers or send $1.90 

for 1 gal. prepaid ($2.10 west of Rockies). FREE—NoDrip 

Handbook, all about Condensation drip and its Prevention. 


J. W. MORTELL CO., 534 Burch St., Kankak mi. 


PULVEX 


FLEA POWDER 
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TRAILER BUILDERS’ PARTS CATALOG 
We'll save you money on everything. Largest 
and most complete trailer eg A ae neues 
in the United States. Member COACH 
RS* SSOC. Sen 10¢ for t- - catalog. 
13 TRAILER SQuimmany 


Complete Plans co. 
waukee, , Wis. 


and NATIONA' 
Building Inatructions 25¢719 MN. Seventh $ 











a 


For High School & College 
Students. Send 5c for Litera- 
ture and Retail Supply Catalog. 


J. H. WINN MFG. CO., Dept. 107 
124 W. 23 St. New York, 


BUILDZARC=WELDE 


For Light or Heavy Work. 30-20 

peres. Complete PLANS 35c. Send a. 
and we'll include FREE our BIG Catalog. 
LEJAY Mig. Co., 1323 Lejay Bidz., 


Minneapolis, — Minn. 


Awaken Your Hidden F Fount 


i ..- learn how to re 
i foree N eady — practical 
in everyday payeholeay Teaches pa 
self-mastery, influencing others, getting ahead, 
“ rttten by HM psychologists. Low price. Satis 
red. FREE DETAILS, write today! 
1s _Wabash Ave., Dept. 608, Chicago 





























The Dennison Handy Helper says: 
“IF IT’S TORN—MEND IT WITH 


TRANSPARENT MENDING TAPE” 
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Electric Shaver Is Converted 
into an Automatic Eraser 





AN ELECTRIC ra- 
zor can be easily 
adapted for use as 
an automatic eras- 
er. Remove the 
razor head; then 
turn out an exten- 
sion piece that will 
be a push fit on the 
drive shaft of the 
razor. A hole large 
enough to accom- 
modate an ordinary 
pencil eraser is 
drilled in the end 
of this extension. The extra parts can be 
removed whenever the razor is to be used 
for shaving. It is best to use a hard eraser 
in the shaver, as the soft types tend to wear 
down too soon.—R. W. ZIEGE. 


ROUND SHAFT EXTENSION 

(PUSH FIT OF MOTOR SHAFT)™ 
ERASER FROW PENCIL OR 
CUT FROM LARGE ERASER 











Boiling Hard Water Softens 
It for Photographic Use 


CALCIUM in the form of either calcium 


sulphate or calcium bicarbonate in tap water | 


can cause considerable annoyance if the 
water is used for mixing developers. You 
can tell that calcium is present in some 
form if your tap water produces a milky 
precipitate the moment sulphite is added. 

If calcium sulphate is present, a chemical 
treatment is necessary to precipitate it. 
Your water company can probably tell you 
how to use oxalic acid for this purpose. 

However, if your water suffers from an 
overdose of calcium bicarbonate—if it is so- 
called ‘temporary hard water’’—the problem 
can %e easily solved. Just boil the water; 
then let it cool. When the water is boiled, 
calcium carbonate is formed, and being very 
insoluble, precipitates from the water, leav- 
ing it perfectly clean and without sediment 
to cause harm in your photographic de- 
velopers. 


Binder Canvases Can Be Kept 
Safely in Roof of Barn 


To KEEP binder canvases from being dam- 
aged by mice, I take a piece of hay wire 
about 3’ long and staple both ends to the 
2 by 4 in the peak of the roof, then insert 
the canvas in the sling formed by the wire. 
There is room for the canvases from one 
binder if the wire ends are nailed about 1’ 


| 


from the top of the roof. Be sure the nails | 


are firmly in place.—JULIUS HOUDEK, 


JULY, 19438 


DONT ScRAP Ir! 
I// repair it with 
SMOOTH-ON 


Uncle Sam needs and wants 
all the scrap metal he can 
get. Be sure you turn over : 
to your local scrap drive all useless and 
irrepairably broken apparatus around the 
house. But it is equally important to repair 
what you can, because replacements of 
metal parts are hard to get, and such re- 
placements may take away from production 
for war needs. 


With SMOOTH-ON No. 1, you can seal cracks 
and stop leaks in boiler sections, radiatots, 
pump casings, heaters, tanks, and piping, 
and tighten loose parts of tools, utensils, fix- 
tures, equipment, and hardware. For 48 
years, this many-purpose iron repair cement 
has been used by professional repair men, 
shop and auto mechanics, and householders, 
SMOOTH-ON is easy to apply and requirés 
no heat. Buy SMOOTH-ON in 134-02, 
7-oz. or larger containers from your hard- 
ware store, or if necessary from us, so you 
can keep your household apparatus in good 
condition and be prepared for emergencies, 


FREE 


a Repair Handbook 


Full of ingenius, practical repair short euts 
that save time and money as well as unrepiace- 
able equipment. {70 diagrams and simple 
concise instructions. Write today for your 
FREE copy. 


MAIL THE COUPON 


a 
Smooth-On Manufacturing Co., Dept. 58 

570 Communipow Ave., 

Jersey City, N. J. 

Nome 


Address 


7-43 


Do it with SMOOTH-ON 


Please mention Porutar Scrence MONTHLY when writing to advertisers. 











DRAFTSMEN 
NEEDED 


Cy * 


Industry is clamoring for 

more draftsmen for the 

job can’t start until plans are 

drawn Buildings, airplanes. machines. 

guns, tanks. bridges. all start on the draft- 

ing board. so it’s no wonder that every good draftsman 
has a fine ob. Yes, more draftsmen are Now. 

pay is « and the opportunities for advancement great. 


Learn at Home in Spare Time 
Begin now to turn spare hours into money. Be a Lg 
the connecting link between a mechanic and an 
Enjoy the wonderful opportunities for promotion that exist 
now. No experience or artistic talent is needed. You don't 
have to leave your present job while learning. Useapare time. 


American Scheel, Dept. 00846, Drexe! Ave. at 58th Street, Chicago, Ill. 
Gentlemen: Send me FREE information covering special train- 
ing in subjects checked below. No obligation on my part. 
C Orefting and Design | Electrical Engineering 
for men and women Diesel Engineering 
2 Cost Accounti ng €) High School Course 
for Manufacturin Plastics 
2 Architecture and Butiding io Engineering 
Automotive Engineering Aviation Radice 
© Business Management S| Shipbullding 


Name 





Address 





SPEED 
THE 
FINISH 


Mounted firmly 
on its own steel 
shank, each Chi- 
cago Mounted 
Wheel is a whirl- 
ing point of easi- 
ly controlled 
power with 100% 
grinding speed 
and efficiency. 

Famous since 
their introduc- 

tion 45 years ago for quality and long life. There is a 
‘just right’’ Chicago Mounted Wheel for every opera- 
tion. 

PROMPT DELIVERIES—We are working 24 hours a day 
and due to our central location, can make prompt ship- 
ment on all Mounted Points and Grinding Wheels 3” 
in diameter and under. 


With the approval and endorse- 
ment of WPB, all our facilities 


are concentrated on these smaller -«, WEADOY, 
sizes, enabling us to give faster 
service to war plants. 


Handee Tool of 1001 Uses and Hi- < 1s 
Power Grinders are still available to 
all who have priorities. 


Send for Free Catalog 


CHICAGO WHEEL & MFG. CO. 
415 Aberdeen St. Chicago, Hil. 


220 ease mention Porutar Sctencre MonNTHLY 


Paint-Book Cut-Outs Decorate 
Walls of Child’s Room 


AN EASY but novel way to decorate a 
child's playroom is to obtain one of his old 
paint books and use the drawings as pat- 
terns to cut his favorite figures, birds, or 
animals out of 44” plywood. These can be 
painted to suit and cemented or nailed to 
the walls or moldings or to a soft fiber tack- 
ing panel. The thickness of the cutouts 
makes them more interesting than paper 
ones would be. They can also be applied to 
children's furniture and toys.—H. S. 


Terminal Clip Is Improvised 
from a Spring Clothespin 


6-32 BOLT WITH NUT AND 
WASHERS TO FASTEN ine, 








—=S 6-32 BOLT WITH 
HEAD FILED FLAT 


ELECTRICAL connections can be readily 
made with a terminal clip improvised from 
a spring clothespin. A hole is drilled in each 
jaw of the pin and tapped for a 6-32 round- 
head machine screw. Run the screws through 
the jaw from the inside, leaving one long 
enough to be used as a binding post. File 
the head of the other flat. Run the connect- 
ing wire through the coil of the spring, as 
shown in the drawing above. This will re- 
lieve any strain on the terminal connection 
and reduce the likelihood that the wire will 
pull loose.—CHARLES HOLT. 


Glass Sheet Reduces Friction 
In Pantograph Drawing 


GLASS 
GLASS MOVED ABOUT . 
AS NECESSARY 


ENLARGED \.. 
ORAWING \.- 


A PANTOGRAPH can be made to operate 
more easily, especially when copying fine 
details, if a small sheet of glass is placed 
under the metal rest as shown above. If 
the glass is too small to cover the entire 
movement of the rest, it can be moved 
about as the drawing progresses. In this 
manner, enlarging or reducing work can be 
done much faster.—E. G. MACHAUER. 
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Iftar ants aud crafts -| 


WITH THIS 


REVOLUTIONARY KN i FE | 


The very knife-design makes you do a better job. 
The handles make your fingers deft. Super-keenness 
makes effortless cutting on hard woods, cardboards 


Most everything you'll 

need, you'll find in our 

big 1943 Catalog...and ot Wards 

moderate prices...either cash or 

Time Payment Terms. Order now 

ond pay later. Get what a 

HIBITION while our stocks are still complete. 

ve FILM Act Now ... Get this money-saving 
ACCEssORIES 36 Page Free Catalog. 


Monlgomery Ward 


PHOTOGRAPHIC DEPT. PS-743A, CHICAGO, ILLINOIS 


Q 


EQUIPMENT 
AND SUPPLIES 
* 





Why It Pays To 
LEARN PHOTOGRAPHY NOW 


Never before so many job and career 
opportunities! Photographers needed 
in business, industry, science. N.Y.I, gradu- 
ates winning promotion, higher pay in Armed 
Forces, Qualify at America’s largest. oldest 
school. Resident or home study, FREE cat- 
a I alog describes commercial, portrait, motion 
picture and color courses, Write today! 





WY. INSTITUTE of PHOTOGRAPHY, Dept. 5, 10 W. 33 St., New York, N.Y. 








““EVEREADY’’ FLASHLIGHTS AND BATTERIES 


are vital equipment both at home and at the 
front. Serve by conserving yours! 





BATTLEFIELDS NOW* 
Country Roads after the War 


#Someday—you can drive 

Len | again! Then you will want a de- 
pendable uide in your car—the 
HULL STREAMLINE COMPASS— 
\ now made exclusively for U. S. 

\ Army vehicles. Wartime engineer- 
a >» ing. will provide 


\ 


even improved 
» performance. 
HULL MANUFACTURING 
P. ©. Box 246-E7 
‘WARREN, OHIO 


a aie 
a. 





dehcate work }s 
Complete wit 


$ extra assorted biades 1 


Ne. 2 X-ACTO knile tor heaw 
ar vin $ style 


mplete with on 


Me. 62 Double Set 2 

@ biedes $2.00. 

Me. 62 Fined wooden ch 
handies. 12 blades $3.50. 


y-CLO TS 


a 


° . 
> * 


| or plastics. Special blade-shapes make X-ACTOS 


follow guide lines easily; and 
surgical sharpness minimizes 
splitting. NOW, at first sign of 
dulling, instant change to a new 
blade renews the surgical keen- 
ness. Re-blade to re-sharpen. 
GET FREE BOOK, TELLS "HOW" 


to build Model Planes eperes by 


s° 


Me. 1 X-ACTO knule for light 


Nav yy lanes. 

Write lor FREE **How to build Model 
es to cover handling 

. At your tocal 

ware or 


ades 
of 5S. 


X-ACTO 
CRESCENT PRODUCTS CO. 
440 Fourth Ave., New York. WY. 


EVERKEEN 
ae 


a dl { 


RE-blade to RE-sharpen 4 


te 2 
No.2 
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PESHTIGO, 


in which you ere interested. “Car-Top"* Boat 
THOMPSON BROS. BOAT MFG. CO. (110 
it. ( Write to ) \< 


Better Built 
Lower Prices 


. WY. 





itution 
The WOBART School 5 a pat bch oe ie 
eee, inti. Seon inst 
ro hy further the 


i i rse. 
the students sharing - the cou 
material costs on'y- 


Walle * 


bart way for bigger P@Y, 


HOBART TRAINS 


YOu 


IN S{X WEEKS, A BIG 


demand for welders w 


continue after tre 


Start now! Costs 


Beers, 


Was 


way et , 
Mee HOBART: 
“One of the Worlds 
targest Builders 
Are Welders = 


art Orr 


73, TROY, OHIO 


FREE boosier 


on courses, offers 
Suggestions and schedul@s 








New, Redesigned 7-Ft. Super CONDOR Soaring Glider 


Stronger. longer flights. more graceful lines, construction simplified. $}-2° 
Easter than ever to build. Soars for hours. Kit VE-5019, only 


4-Ft. Cleveland Eaglet 


New, stronger construction. Unusually 


o* #2 
sood model of a secondary type Aider. If your dealer can’t supply you, order direct. En- 
F ‘sity SOc 


<a on , 
male hie WESOle” oa close 15¢ extra on orders for less than $1.00. 


CLEVELAND mooe & SUPPLY COMPANY, inc., 4508C66 Lorain Avenue, Cleveland, Ohio 





Mechanically : 
HOME ella | 
REPAIRING 
Offers Big Money-Independence 


America’s War Made Industry 
Restriction of manufacturing has meant that the men who 
know Home Appliance Repairing—fixing refrigerators, vacuum 
cleaners, washing machines. motors, welding, nickle plating me 
etc. et are reaping a steady. daily stream of dollars and 0% 
building for themselves a permanent profitable business 30% 


. 
No Previous Experience Needed oumnes 
The ability to hold and use a tool plus an ambition to make . 
money is all that you need to become a successful Repair 
Shop Owner Every patriotic Citizen interested in saving gasoline for 
. Victory will welcome the achievement of an American In- 
Full Time or Spare Time ventor. His device, which is made to fit all makes of cars 
Work as many hours as you want. $5.00—$6.00 an hour often trucks and tractors, is being used by thousands every 
made where. Users report gas savings of up to 30° as well as 
more power, smoother pickup and quicker starting. Simple 
New Course Tells All . instructions make it easy to install in a few minutes. A test 
Our new course on Home Appliance Repairing profuse y of this device can be made for 30 days. Uniess it saves 
—pylor F's oat teas oon et ee you gasoline and trims dollars off your gas bills, it costs 
ov € 4 ' P pe s PUlIC is 44 € 3 J , 

. Kc . ie pst é Pa yw 
business to come to you. Price of course is so low that your = an Weta, of aan fies tetenee egg 
savings on your own household repairs wil! quickly pay for it ou one ee erpins i - 

¢ - : hy ; ents also wanted. Write at once. Vacu-matic Carbure- 


Send today for complete FREE literature on how you too can AE > 
get started : tor Co., 7617-817 W. State St., Wauwatosa, Wisconsin. 


CHRISTY SUPPLY CO., GUNS AND Ss WORDS 


2835 N. Central Ave., Dept. D-601, Chicago Are you a collector? A game and rumpus room decorator? Your 
treasure hunt ends in our catalog listing 1400 authentic items 


| GET WORK 7 e including pistols, swords, knives, armor, etc. To get your 76-page 
catalog. send 25c to . 
‘A ROBERT ABELS, BOX PS, 860 Lexington Ave., New York City. 


with Steel-Grip Gloves 


With no time to be lost, keep war 
prs xluction moving, speed deliv- 








Serve your Country 
in the U.S. Crop Corps! 


time with Steel-Grip In many areas, men and women, boys 
Gloves. They handle and giets, will be be vitally needed for 
y. jagged materials at T work on farms and in food-processing 


breathless pace. Chrome tanned 
cowhide. Steeli ribbon reinforced s... to help save American crops 


palm and fingers. Steel thread ior Victory. Be ready to volunteer for 
ed. Protect against cuts, bruises service in the Government's official U. S. 
hat's your need? Over 4300 CROP CORPS! 
proved Steel-Grip Safeguards may 
give immediate answer. Used by - When will the Crop Corps recruits be needed? 


KORY big industrials since 1910 : f 
day - Anyone with the entire summer free should volun- 


STEEL CRIP for catalog or state your need ‘* . : C f eC Bo ew ee 
eer now, onsu your toca ounty gricu 
INDUSTRIAL GLOVES Co. Agent or U. S. Employment Service. 
os2 Guts d Bivd., ‘Go, Toe iP Anyone with only a few days or few weeks free 
_Can nada: Safety Su pply Co., Toronto will still be able to help during local harvest and 
food-processing seasons. Volunteers for such hel 
will be solicited by a Community Committee. Watc 


ADDIN MA CHINE Vest Pocket Size your newspaper and listen to your radio for local 
FREE TRIAL information 


{asAs. FOR BUSINESS . 229 
GUARANTEED ACCU STRATE. No Noe ‘ONLY $250 . Will the Crop Corps recruits be paid 
wit ¢ - s 
mutltipties, divides’ Counts rere. So cost . Yes. Crop Corps recruits who qualify for service 
oe oe oo will be paid at prevailing rates for the kind of work 
usiness. Income Tax hey d 
NEY BACK GUARANTEE. Send apne they do. 
ay Postman any $2.9) plus 


. Pa plus postage 
Sa sied! Sette date” Soe es Wot U. S. DEPARTMENT OF AGRICULTURE 
CALCULATOR MACHINE COMPANY (Mfrs.) and THE WAR MANPOWER COMMISSION 
DEPT. 432, P. O. BOX 1118 CHICAGO, ILLINOIS 
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DIESELECTRIC 
PLANTS 


For 73 years the 
WITTE plant has 
been serving Amer- 
ica and the World. 

Today WITTE is 
producing | for 
the War Effort. 
After Victory these 
improved WITTE 
plants will be avail- 
able to all. 

Remember us then. 


WITTE ENGINE WORKS 


LARGEST BUILDER OF SMALL DIESELS 
KANSAS CITY, MO., U.S.A. 


ARMY-NAVY BARGAINS 


Gun sling ; ; Cart. belt 

Hobbles ; y Rope lariat °4 
Leather belt -75 Hessian bayonet 19”...... 1.00 
Short shovel 85 10 Gun Flints 1.00 


75th Anniversary Catalog 1865-1940. 308 pages, over 2,000 
illustrations of pistols, ritles, daggers, medals, saddles, etc., 
mailed for 50c. 1943 circular for 3c stamp. 


FRANCIS BANNERMAN SONS, 501 Broadway, N. Y. 


eEnus 4 U. S. BARGAIN 
. ‘oo! Bia (used) 
» some Ration See cow} « 
Army Pup Te 
tly + aA ane Caisson Wheels with 
56” 322 Ibs. $37.5 
er alee - * onion. 
outdoor & sport goods for hunter, farmer, 
. Send 10c Ke 32 page catalog re- 














turned with first Stl 
ad N SUPPLY CO. 


A an 
4784 LESTER st. RICHMOND. VA. 


I 


“key” man. Learn how to send and 
receive messages in code by telegraph and 
radio. Army, Navy and Commerce needs 
thousands of men, Good pay, adventure, 
interesting work, Learn at home quickly 
through famous Candler System. Write for 
FREE ae 


























NDLER SYSTEM CO. 
_ Dept. one _ Box 928 Denver, Colo., ee  u. s. Ae 


A DANGER SIGNAL 


Often associated with Hardening of the Arteries, 
a Stroke, Paralysis, Heart Trouble, Kidney Disease, 
and other grave complications. Resultful treating 
methods of the Ball Clinic have proven dependable 
for nearly a quarter of a century. Send for FREE 
Blood Pressure Book today. No obligation. 


BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 











New PROJECT LIBRARY 


Over 300 Outstanding 
Projects with Photos 
and Working Drawings 


One of the greatest project library 
values ever offered—over 300°‘ cream 
of the crop” selections from past 
issues of the Deltagram—segregated 
in = convenient books, with each 
book devoted to a specific type of 
Wy pradest. No more searching through 
dozens of books to find the exact 
project you want. Photographs, 
working drawin and compiete 
| directions on each project. Every 
i) item shop-tested. In addition, you 
et the valuable‘‘Practical Finish- 

ing Methods,’’ a gold mine of infor- 
mation on latest finishing methods. 
Examine this remarkabie value on 
our ‘no-risk’ offer. Send TODAY! 


Here’s What You Get: 

a I—21 Lovely Lamps including many modern 
ns. Vol. 11—19 Charming Chairs. Vat. Ui ee 
a Projects that “‘look like amillion.”’ Vol. 1V— 
Garden Furniture and Novelties. Vol. V—New and Un- 
usual Toys, Games, Playground Equipment. Vol. VI—Furniture De- 
signs—many original designs. Vol. Vil—Interesting and Useful Nov- 
elties. Vol. VILI—40 Fine Tables. Vol. X—Small Furniture Designs. 


PLUS—“Practical Finishing Methods” 
How to do every possible Guities comatne=a00 to prepare the 
work—how to stain—fill—varnish—lacquer, etc. Proper use of spray 
gun and brush. How to mix yourown low-cost materials. Silk screen 
process—how to finish metal—make decorations. Includes old secret 


methods. FREE — Extra Gift 


With every order a FREE copy of ‘‘How to Make Money with Power 
Tools. Gives numerous examples of successful money-making plans. 


Examine Library at Our Risk! 
Send only $2 for complete Project Li- 
brary. Finishing Methods and FREE S 4 
Gift Book. On arrival, postpaid, examine 
thoroughly. If not fully satisfied, your Dt LTA 
Te postage will be promptly 2 5 
refunded. 
The Delta Manufacturing Company MILWAUKEE 
682-G E. Vienna Ave., Milwaukee, Wis. 


- 
When Denison B. Hull, well known 
Chicago Architect, lost his own hear- 
ng he searched for years for a way to 


alleviate his own misfortune. Finally, 

xy commanding the best scientific pny Aad 
minds available he solved his prob- Hear Again 
lem. Money, time and effort was no 

object . he determined to build the 

best hearing aid possible. [is experi- 

ence can help you—it's told in a Free 

booklet. Simply write Dept. 73— 

get yours today. 





448 NORTH WELLS ST., CHICAGO 











Instruction Book a a oe Be 


Magnifying Indicator 








pa a atonal Rr aa 
ee . ateves 











call wo 8 ae 
er tT \W wh dake 
’ ame ~ . Revcacraaabetatet> 1 Neen 


- Vraadanre 


« Sh ee a Ie wc ENE > bs 
wu olin Sob Sed BD cv oteretetetets aaadanall 


\ “> 
+" a atadedabetetes << 


and Graph Fo aduated in centimeters and inche 


—ALL 3 for $1.00 cash ($1.10 Foreign) Postpaid. 


SPECIAL 

COMBINATION OFFER 
Slide Rule and Instruction Book; Pocket Calculator for 

adding and subtracting up to 999.999; 6” ea Protractor 


Nov 
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. He ere 
4 
BE MRT en wan srenay?! 
ath uy vain ral ROSS SS oe aaa 
eu ybet stele 
Enables you to do 
difficult calculations instantly without pa- 
r or pencil—multiplying. proportions, division, extract- 
ng roots, etc. Accurate, white composition face. Has 
standard A, B. C, D, CI and K scales. 

For complete outfit, including siide rule, 28-page illustrated in- 
struction book. carrying case, send 50c (60c Foreign). Mailed Post- 
paid. Satisfaction guaranteed or money refunded, (See Special Com- 
bination Offer) Order NOW! 

HEWIG CO., Box 143-M, Grand Central Annex, New York City 
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Which comes first — 
Your second helping ? 


or our second front ? 


Contributed by the Magazine Publishers of America 


224 


OU WANT TO SEE THIS WAR won—and won 
Eo kly. You want to see it carried to the 
enemy with a vengeance. Okay—so do all of 
us. But just remember... 

A second front takes food... food to feed 
our allies in addition to our own men. 

Which do you want—more meat for you, 
or enough meat for them? An extra cup of 
coffee on your breakfast table, or a full tin 
cup of coffee for a fighting soldier? 

Just remember that the meat you don’t get 
~and the coffee and sugar that you don’t get 
-are up at the front lines—fighting for you. 
Would you have it otherwise? 


Please mention Port 


an Scrence Montary when writing to advertisers. 


Cheerfully co-operating with ra- 
tioning is one way we can help to 
win this war. But there are scores of 
others. Many of them are described 
in a new free booklet called “You 
and the War,” available from this 
magazine. 


Send for your copy today! Learn 
about the many opportunities for 
doing an important service to your 
country. Read about the Citizens 
Defense Corps, organized as part 
of Local Defense Councils. Choose 
the job you're best at, and start 
doing it! You’re needed—now! 


EVERY CIVILIAN A FIGHTER 


POPULAR SCIENCE 








NEW BOOKS for WAR TRAINING 


Specially prepared to aid radio training in schools and 
industry. Full of valuable data. Priced simply to cover 
cost of handling and mailing. Send for them aow! 
Redie Formulas end Redie Circuit 
Date Book - 
Ne. 37-752—10¢ 


Ne I7-751—10¢ ak EtED RADIO 
833 W. Jackson, Dept. 7-G-3, Chicago 


@ Maybe you’ re missing some- 

thing, mister... maybe you 

could end that “old man” 

feeling ¢his simple, scientific 

way... witha Bauer & Black 

self-adjusting Suspensory. 

DI i a= L F S S Men everywhere in all walks 

of life, active or quiet, heavy 

or light... say the firm, 

'D) U p L | C AT | by G comfortable, flexible sup- 

port of es ge makes 

them feel years younger... 

Biss” osrtanarea Setate. Soar haat i don thood. . - «ool tw Gms. 

recision Machines, — Benders 

Critical Materials. Require “°C °"S (Raggy senoee 

jority of A-1-A or 


rite 0 on business fetter ead - 
as “y k.. ¥ a. ? This free illustrated book tells you 
\ how men claim to have found new 

O'NEIL-IRWIN MFG. COMPANY vigor ... helped to banish quitting- 
342 Oth Avenue S$. — Minneapelis, Mina. time fatigue . . . how they stay fit 
and energetic all day long... every 
day. Send for your free copy today. 


ment — Replaceme 














’ 
CONSTANTINE’S MANUAL TELLS HOW TO DO IT 
Beginner or expert will find many helpful hints and tips 
on veneering, woodfinishing, cabinet making, carpentry, uspensori es 
ete. Deseribes and illustrates over 100 different kinds of 
wood and 980 different items for you. ALL. AT MONEY 
SAVING PRICES. Includes identification panel and chart Division of The Kendall Ores 





of over 60 rare woods in natural color. A_ source of 
supply for anything in wood regardiess of quantity 
Send only 25¢ 2? sae or coin, Ze refunded or 
ALBER on first Manual costs you nothing. 

T CONSTANTINE & SON, Inc. 


793-M rE. 135th St. ork, 


Dept. $400 
2500 S. Dearborn St., Chicago, Il. 


Please send me your booklet about Suspensories. 


Name 





Address 


Write for 
— BOOK 
PUT THis C 


MAKE seeueva Wood { luabi 
is valuable. a ge 
Does . Easily ¢ : i 
operated. Falls trees—and saws WELL BUILT 
limbs. Use 6-hp. engine for Gerstner Chests give the best service and the 
other work. most protection for fine tools. Free Catalog for 
OTT# WA MFG. CO. Toolmakers and Machinists 

701 Wood St. Ottawa, Kans. GERSTNER TOOL CHESTS 

543 Columbia St. Dayton, Ohio 


City 


My Occupation ie O Active [ | Not Active 








DRILL PRESS OWNERS! 


HERE’S 1 TOOL WITH 5 DISTINCT USES 
See Dace ‘Sem tor the oie, THE BARRON MULTI-PURPOSE 


liste? with Uncle Sam for the 
duration . . . making parts for my / ROTARY woop PLANER 


tanks, submarines, planes, guns » oh . 
ae a PLANES & SURFACES + PANELS & BEADS $*750 
tools, xtures, 
ROUTS & GROOVES + RABBETS + TENONS 


gauges, produc- 

tien parts. Lab- - Converts ANY drill press In- ARY 

oratory research = to a time saving. cost 4 STEEL TOP AUXILI 

guarantees pan-ter, tenoner, etc. DRILL PRESS TABLE 

BETTER Syn- all types of tough grained and knotty 

cro Saws for you surfaces to agate smoothness. Safe! 

{t Vv Guaranteed ee BR Grill press. shaper ny 

after Victory! Thousands tn SOLD ON important workshop 
MONEY BACK ik QUARANTEE. Full re- uses-a real buy at 

fund on trial. Shi prepa 

on roost of $7.50— —or €.0.0. YOU 

RISK NOTHING. Free literature. 


BARRON TOOL CO., INC. 
_370 Architects Bidg., Detroit, Mich. 








, INC., ~ eae pin Michigan 
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© ash-tray to furniture for every room in the house — with plans, 
“ { 


HUNDREDS OF USEFUL THINGS 
YOU CAN MAKE YOURSELF 


THis Bic, NEw, GIANT 


WORKSHOP MANUAL SHOWS 
FOR A SHORT TIME ONLY YOU EXACTLY HOW! 


Here aré more things to make and do than have ever before 
been crammed into a single volume! Everything from a simple 


simplihed working drawings, pictures and step-by-step instruc- 

tion that will make it easy for you to turn out finished products 

that everyone will admire? You'll find easy and money-saving 

ways to make your own repairs around the house, new ways to 

cut down on home upkeep costs! You'll find directions for refinishing your 

automobile, building modern bathroom cabigets, making an inexpensive 

garden fireplace, and hundreds of other fascinating and useful projects! 

Whether you work with a few hand tools or use power tools—whether 

you like one-evening projects or more ambitious undertakings, the 

GIANT HOME WORKSHOP MANUAL provides you with a variety 

of projects that will keep you occupied for years to come! It's entirely 

new from cover to cover and an astonishing bargain at only $1.98! You'll 

save more than that on almost any single item you select for your first 
project from this book! 


496 PAGES - 1500 ILLUSTRATIONS 


The GIANT HOME WORKSHOP MANUAL shows how 

to use a drill-press for wood shaping; how to build an 

all-purpose boat; make unusual bookshelves; build a 

super-speed midget racer, an electric lie detector; fire- 

place screen; an |8th century secretary; a Chippendale 
slatback armchair. Shows how to build a badminton court; model high- 
speed sea sled; portable drafting kit; shepherd's pipes; sails for ice-skate 
sailing; dry-point etchings 


EVERY HOBBY, SPORT AND PRACTICAL INTEREST IS INCLUDED! This great book 
shows how to make a toy submarine for the children; a tea set of ham- 
mered nickel silver; sportsman’s gun cabinet; game-bird plaques; a private 
telephone line; a table-tennis table; an electric-arc soldering transformer; 
punch press; low-cost modernistic bed; a nautical boy's room. Shows how 
to build and upholster a barrel chair; how to repair masonry, and 
plumbing; build a home fire alarm; how to save money on home heating; 
paint your own boat AND HUNDREDS OF OTHER IDEAS! 


SEND NO MONEY NOW 7 P:/m@ee]!ile), Mikel ty ae 


TRY THIS GREAT BOOK FOR 10 DAYS! POPULAR SCIENCE PUBLISHING CO., DEPT. 73 


L Although this GIANT HOME WORK- 353 Fourth Avenue, New York, N. Y. 
SHOP MANU 3.50, ' 
Jo; —r-eaagetongye-~--negy Aapchparee Please send me my copy of the 496-page GIANT HOME 





Eiiesls tare chan ine oll an do ben: WORKING? MANUAL 5 will dapesk with che pow 
man only $1.98 plus a few cents postage as payment in 
gain price of only $1.98 — a saving of full. If, after examination, I am displeased in any way, 
44%! But you needn't risk a single penny I will return the book wituin 10 days and you guarantee 

to see this book. SEND NO MONEY to refund my money in full 
NOW — just mail the attached coupon 
When the book arrives, deposit the special Name 
price of only $1.98, plus a few cents postage, with your 
mailman. Examine the book at your leisure. Marvel at Street 
the great variety of projects it brings you. Within 10 days 
if you are not fully satisfied, simply return the book and City State 
we will refund your money in full! 
If you prefer to send $1.98 now, we will poy postage 


POPULAR SCIENCE MONTHLY, 353 4th Ave., New York City Same refund guarantee. Add 50c for Canodion orders 
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Get this Handy @) a WV aT 


Oe} lithe oh al idtiichacl as: 


Figures Ohms, Watts, 
Volts, Amperes— 
Quickly, Easily! 


Solves any Ohm's 

. Problem with 

setting of the 

Requires no 

slide rule knowledge. 

All values are direct 

reading. Scales on two sides 

cover the range of currents, resist- 

ances, wattages and voltages commonly used in 
Radio and Electrical Work. Size 4%” x 9 


Send only 10c in coin to cover cost of handling. 


OHMITE MFG. CO., 4942 Flournoy St, Chicago, lit 





P ROTECT valuable tools from thieves and tool 

borrowers! Electro Etcher BURNS your name, 
y design, permanently on tools, instruments, 

dog collars, any metal. E. wn as writ- 

ing with pen or pencil a 

supply 

gone! 

$1.00 plus few cents 

Use 5 days—monry 

Electro tcher, 

Ave., Cincinnati 


REAL ENGINE VALUE 


The G. H. Q. is a miniature gasoline engine 
that really operates. Over 15,000 sold in the 
last year. 1/5 H.P. Complete with flywheel 
(or propeller), fuel, accessories and full in- 
structions. Fully bench tested and ready to 
run. For boats, planes, midget cars, etc. Send 
only $1.00—Shipped Collect C.O.D. same day 
Send 25c for Catalog of hundreds of hobby 
items. Rough Castings set, including blue- 
prints, only $6.95 


GHQ MOTORS, Dept. ST, 40 East 21 St., New York, N.Y. 


New D 
FRANZITE GRIPS\ a 


Modernize Your Gun! Improve Your Score! 

Most durable grips made. Positively un- 

breakable! For Colt, Smith & Wesson, Hi-Standard. 

Ortgies, Luger & Mausers in a wide choice of beautiful 

designs in ivory, pearl, am onyx, etc. Low prices. FREE 
CATALOG. Dealers Wante 


— INC. ,(Mirs.) 7150 N. Clark &. mnattied Chicago, il. 


ax SUIT FREE 2010: 
EARN CASH Showing to Friends! 


Write at once if you want this fine made-to-measure suit! 
I send it FREE as a t 
earn up to $10 ‘00 
latest style made-to-measure guaranteed suits ; 

Also comple e line of Ladies’ 

nee. no money needed. — 

about yourself — age « 
» Congress & Throop St., Dept. 


M Ti; ae ceeveuns 
ATEN , sab Rede 
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iorms 


—you'’re sure to worm right 
if you follow the easy pictur- 
ized directions with Pulvex 
(the combination treatment) 
Worm Capsules. Here's why: 

Your dog can have Tape, 
Round (ascarid) and Hook 
Worms, any or all, at the 
same time! To worm for all 
three AS YOU ALWAYS 
SHOULD, especially tape- 
worms, YOU MUST USE 2 TYPES OF CAP- 
SULES. No single-type capsule can expel those 
three worms. You definitely expel them (including 
tapeworms) when you use the 2 types of capsules, 
to be given a few days apart, in the ulvex 
Combination Treatment Worm Capsule package. 

Worm right; avoid worming wrong for those 
worms; use Pulvex Capsules. Packaged two ways: 
for puppies, for dogs. Either 50c. Double size 
package, 75c. Quantity discounts to kennels; 
write direct to— 

WILLIAM COOPER & NEPHEWS, INC. 
1957 Clifton Avenue, Chicago 


Qmbination lenpliaiied ~~ ISTES 
WORM 
CAPSULES 4° 


the MODERN 


Test- 0 Lite TROUBLE SHOOTER 


... LOCATES TROUBLE 
INSTANTLY in electric cir- 


cuits, fuses, cut-outs, motors, 
radios, applionces. Tests 
everything electrical trom 
100 to 550 volts. Indicates 
hot or grounded wires. Tells 
AC from DC. Far su- 
‘i. > perios to ordinary 
= 2s 
ee clumsy test bulb. 


@ Puts “FINGER” ON THE 
TROUBLE SPOT --QUICKLY 
Saves precious time. Indispensable in 
shop ot home. Has patented safety fea- 
tures. Vest pocket size with clip. Life- 
time gvorantee. List$1.50 
L.S.BRACH MFG. CORP. 
55 Dickerson St Newark NJ 
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“HOW TO RUN A LATHE” 


A practical instruction 

book on the operation 

and care of metal work 

ing lathes. Contains 128 

pages, 64%" x 8. Send 

25 cents in stamps for 
your copy. 





SAVE [IME 


TO SPEED VICTORY 


SAVING TIME is of vital importance, for every 
second saved hastens victory and brings us that much 


closer to peace. 


Time is saved and precious machine hours are gained on 
many operations through the use of South Bend Lathes. Their 
wide range of spindle speeds permits machining work with 
maximum cutting tool efficiency. Their versatility keeps setup 
time to a minimum—adding hours to machine output on 
short runs or when product specifications are frequently 
changed. Conveniently placed, smoothly operating controls 
contribute to an ease of operation that reduces fatigue and 


increases manpower efficiency. 


Most important of all time-saving advantages is South Bend’s 
dependable precision which assures maximum production 
even when extremely close tolerances must be maintained. 


SOUTH BEND LATHE WORKS 


South Bend, Indiana Lathe Builders for 36 Years 
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Now! M 
Made 


A Complete, Easy-to-Follow Cou 
Phase of Mathematics in this 64( 


HIS brand new, simplified, down-to-earth book presen 

can understand it and apply it in practical work. If 

war industry, you can do a more efficient job and et 
with a knowledge of mathematics If you are a doctor 
accountant or salesman, you can use this knowledge to hi 
on any figuring problems If you expect to join the Arm 
are already in service, this knowledge will help you qualii 
ing POPULAR MATHEMATICS supplies the methods 
hundreds of shop. office and scientific figuring probler 
makes the whole subject of mathematics so fascinating 
will enjoy exploring it for its own sake! 


The Scope of Ten Courses in One B 


POPULAR MATHEMATICS turns the mystery of figure: 
mastery It simplifies Arithmetic for you-—with hundred 
short cuts you never knew It takes the bugaboos out 
Trigonometry and Geometry and Algebra. It shows you 
practical uses of Plane Geometry, Solid Geometry, An 
lytical Geometry It demonstrates the living application 
of Spherical Trigonometry ‘(used in navigation), Conic 
Sections and Calculus. It explains all the uses of Applied 
Mathematics. No longer is there any need to develop an 
inferiority comp!ex over a string of ‘‘X’s’’ and ‘‘Y's.’’ 
Now you can easily and enjoyably learn how to tame 
them—and all other mathematical devices—and put 
them to work for you 

The ten courses covered in POPULAR MATHE- 
MATICS might take you years of study at school or 
college and cost you hundreds of dollars in tuition 
But with this fascinating, easy-to-understand volume 
you can master mathematics, quickly, enjoyably—and 
at trifling cost! Written by Denning Duer Miller, out- 
standing mathematical authority; based on solid prac- 
tical experience 





THIS FASCINATING AND PRACTICA 
ILLUSTRATED VOLUME SHOWS YOU 


How ships and planes can fix their position out 
sight of land. 

How the Magic Triangle Works. 

How the properties of a circle explain eclipses 
other celestial wonders. 

How algebra solves military and industrial prot 

The triangle on which the Greeks built their 
civilization. 

Why the discovery of the Zero sign was of tren 
importance, 

How engineers are able to tunnel through a m 
from opposite sides simultaneously, and meet 

Why geometrical figures are essential to engi 
design, airplane and ship construction, etc. 

How trigonometry solves almost every problem 
chanics, astronomy, surveying, navigation, ranj 
ing. etc. 

Why a bathroom floor may be laid with squa 
sided tiles, but not with 8-sided tiles, 

How calculus is used to discover the wing load 
signing a new airplane, and in figuring the varyi 
of speed of bullets, parachutes, engines, and all? 
machines, 

How to figure interest rates, the laws of prol 
etc., etc. 








Free Gift 


in connection with the offer 
on “POPULAR MATHEMATICS” 


described inside this Cover. 


Logarithm uae 
Book 
Does all the Work LOGARITHMS 


of a Slide Rule 
Faster, Easier 
and More 
Accurately! 


This book of Logarithms is the greatest short-cut ever devised 
for quick and easy multiplying, dividing and all other calculat- 
ing. Easier to learn, simpler and faster than any Slide Rule. 
You'll be amazed at how much time and head-scratching it will 
save you. A complete explanation of the use of logarithm tables 
is given. It's so simple you can grasp it and begin to apply it ina 
few minutes. Covers logs for all numbers to the 6t! place and 
contains much additional information including a table of cir- 
cular arcs. Invaluable for use by engineers, mechanics, scien- 
tists, business men, eoepmoeners, etc. Yours FREE in a@ecord- 
ance with the terms of the offer described on card insidé, 


See Inside of This Cover! 
lel ieee 
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“HOW TO RUN A LATHE” 


A practical instruction 

book on the operation 

and care of metal work 

ing lathes. Contains 128 

pages, 64%" x 8". Send 

25 cents in stamps for 
your copy. 








SAVING TIM) 
second saved haste) 


closer to peace. 


Time is saved and preci 
many operations through } 
wide range of spindle sp 
maximum cutting tool effi 
time to a minimum—ac 
short runs or when pre 
changed. Conveniently p 
contribute to an ease of 


increases manpower eflicis 


Most important of all tim 
dependable precision wl 
even when extremely cle 


SOUTH BEN 


South Bend, Indiana 
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A Complete, Easy-to-Follow Course 
Phase of Mathematics in this 640-Pc 


HIS brand new, simplified, down-to-earth book presents mat 

can understand it and apply it in practical work. If you a1 

war industry, you can do a more efficient job and earn raj 
with a knowledge of mathematics. If you are a doctor, lawy¢ 
accountant or salesman, you can use this knowledge to help you 
on any figuring problems. If you expect to join the Armed Fo! 
are already in service, this knowledge will help you qualify for 
ing. POPULAR MATHEMATICS supplies the methods for sc 
hundreds of shop, office and scientific figuring problems, an 
makes the whole subject of mathematics so fascinating that 
will enjoy exploring it for its own sake! 






The Scope of Ten Courses in One Book! 


POPULAR MATHEMATICS turns the mystery of figures into 
mastery It simplifies Arithmetic for you—with hundreds of 
short cuts you never knew It takes the bugaboos out of 
Trigonometry and Geometry and Algebra. It shows you the 
practical uses of Plane Geometry, Solid Geometry, Ana- 
lytical Geometry It demonstrates the living applications 
of Spherical Trigonometry ‘used in navigation), Conic 
Sections and Calculus. It explains all the uses of Applied 
Mathematics. No longer is there any need to develop an 
inferiority comp!ex over a string of ‘‘X's’’ and ‘*Y’s.’’ 
Now you can easily and enjoyably learn how to tame 
them—and all other mathematical devices—and put 
them to work for you 

The ten courses covered in POPULAR MATHE- 
MATICS might take you years of study at school or 
college and cost you hundreds of dollars in tuition 
But with this fascinating, easy-to-understand volume, 
you can master mathematics, quickly, enjoyably—and 
at trifling cost! Written by Denning Duer Miller, out- 
standing mathematical authority; based on solid prac- 
tical experience 





THIS FASCINATING AND PRACTICAL 
ILLUSTRATED VOLUME SHOWS YOU: 


How ships and planes can fix their position out of 
sight of land. 

How the Magic Triangle Works. 

How the properties of a circle explain eclipses and 
other celestial wonders. 

How algebra solves military and industrial problems. 

The triangle on which the Greeks built their entire 
civilization. 

Why the discovery of the Zero sign was of tremendous 
importance, 

How engineers are able to tunnel through a mountair 
from opposite sides simultaneously, and meet exactly 

Why geometrical figures are essential to engineering 
design, airplane and ship construction, etc. 

How trigonometry solves almost every problem in me- 
chanics, astronomy, surveying, navigation, range find- 
ing, etc. 

Why a bathroom floor may be laid with square or 6- 
sided tiles, but not with 8-sided tiles, 

How calculus is used to discover the wing loads in de- 
signing a new airplane, and in figuring the varying rates 
of speed of bullets, parachutes, engines, and all types of 
machines. 

How to figure interest rates, the laws of probability 
etc., etc, 
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* CUT OUT AND MAIL THIS GARD 
gw FOR A WEEK’S TRIAL—No Stamp Necessary Be 







® WM. H. WISE & CO., Inc., Dept. 807 
: 50 West 47th St., New York, N. Y. 







Without obligation to me, send me immediately prepaid, for 
a week's free examination, a copy of POPULAR MATHE- 
MATICS, by Denning Duer Miller, 640 pages, profusely illus- 
trated, handsomely bound in cloth. At the end of the week I 
will return the book and owe you nothing; or I will keep it 
and send you only $1 a month until the special low price of 
only $3.75, plus a few cents postage, is paid 






Name 


Address 


FREE GIFT! 


We'll include, ENTIRELY FREE, 

magic 160-page book of 6- 

Place Logarithms (described on 

‘ the other side of this flap). 

LOGARITHMS (] SAVE MORE. Shipping weight 

of package is 4 pounds. Send $3.75, 

payment in full, with this order, 

and we will stand all shipping 

charges. Immediate refund if you 
return the book, 


MAIL CARD FOR FREE TRIAL 


Send no money now unless you wish to. See a copy of Popu- 
lar Mathematics first—try it for a week. Convince yourself 
that it is a book you must have At the end of a week, you 
may return it and owe nothing, or keep it and pay the sensa- 
tional low price of $3.75—in easy installments! 160-Page 
Logarithm Book FREE! Mail the attached card now. 
WM. H. WISE & CO., Inc., 50 West 47th Street, New York, N, Y. 

Copyright by Wm. H. Wise & Co., Inc. 





MARSH 


Vheyve Got What it Lekes! 


They know their engines... their 
machine guns — these men in the 
Air Force ground crews have 
what it takes “to keep ‘em flying” 


SACP tere 


, 


SURE | SMOKE 
CAMELS. THEY'VE GOT 
, > > —_ 4 WHAT |. WANT 
EFORE you simply . : 
take it for granted that <= ‘ MILDNESS AND PLENTY 
you're getting all the smoking en ’ ’ OF FLAVOR 
pleasure there is in a cigarette— Lm Oe 
Before you take anyone else's ; - 
word for a cigarette’s mildness, ; ~ : ma, HIS NAME can't be revealed, 
its freedom from irritation, or its but you may remember him— 
Gavor the young mechanic who could 
— 1 , rted. He 
Try Camels. Put them to the pr porn thaw — ~~ de 
“T-ZONE” test (see below, right) - , aw ite in ail the services) ... only 
and let your own taste and throat now he’s grooming B-17E's. 
tell you why Camels are such a 
favorite in all the services and 


i illi at home. & 
ge y | Litst in the Service 
With men in the Army, Navy, Marines, and Coast 


ahi ls fl Tot ’ y Guard, the favorite cigarette is Camel. (Based on 


sales records in Post Exchanges and Canteens.) 


i) 


R. J. Reynolds Tobacco Co., Winston-Salem, N.C. 


CAMELS SUIT ME BETTER "T ss 
ALL WAYS. THEY'RE The Zone 


EASY ON MY THROAT_ — where cigarettes 
ANDO A REAL TREAT TO ‘ 
My TASTE a are judged 


: . The “T-ZONE"—Taste and 
JEANNE FLAHERTY Throat—is the proving 
(right) tarns out one of ' ground for cigarettes. Only > . 
the vital parts of a bomb- your taste and throat can decide which 
er. Jeanne’s cigarette? cigarette tastes best to you...and how it 
“Camels! They're extra : affects your throat. Based on the experi- 
mild, and never go flat on ence of millions of smokers, we believe 
my taste,” she says. Camels will suit your “T-ZONE” to a “T.” 








